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ACRONYMS

Himco Dump QAPP
Elkhart, Indiana

NPL National Priorities List
QADS Organic Analysis Data Sheet
OERR Office of Emergency and Remedial Response, U.S. EPA
PCBs Polychlorinated Biphenyls
PCB/P PCBs and Pesticides
pH Measure of acidity indicated as log of hydrogen ion concentration
PM Project Manager, Donohue
PRP Potentially Responsible Party
PVC Polyvinyl Chloride
QA Quality Assurance
QAMS Quality Assurance Management Staff, U.S. EPA
QAPP Quality Assurance Project Plan
QC Quality Control
%R Percent Recovery
RAS Routine Analytical Services
RI Remedial Investigation
RMCL Recommended Maximum Contaminant Level
RPD Relative Percent Difference
RPM Remedial Project Manager, U.S. EPA
RPO Remedial Project Officer, U.S. EPA
RSCC Regional Sample Control Center, U.S. EPA
SAS — __ Special Analytical Services
SM Site Manager, Donohue
SMO Sample Management Office
304 Sulfate
SOP Standard Operating Procedure
SOW Statement of Work
SQCO Site Quality Control Officer, Donohue
TAC Technical Advisory Committee, Donohue
TAL Target Analyte List
TCL Target Compound List
TDS Total Dissolved Solids
TKN Total Kjeldahl Nitrogen
TOC Total Organic Carbon
TP - Total Phosphorus
TSQAM Technical Services.Quality Assurance Manager, Donohue
TSS Total Suspended Solids
USGS United States Geological Survey
VOA Volatile Organic Compounds
VOC Volatile Organic Compounds (same as VOA)
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ACRONYMS

Himco Dump QAPP
Elkhart, Indiana

I,

r*

ABN Acid and Base-Neutral Semivolatile Organic Compounds
ASTM American Society of Testing Materials
SNA Base-Neutral and Acid Semivolatile Organic Compounds (same as ABN)
BOD Biochemical Oxygen Demand
CDO Central District Office, U.S. EPA Region V
CH4 Methane
Cl Chloride
CLP Contract Laboratory Program
CN Cyanide
COD Chemical Oxygen Demand
COE Corps of Engineers, U.S. Army
CRDL Contract Required Detection Limit
CRL Central Regional Laboratory, U.S. EPA Region V
CRQL Contract Required Quantitation Limit
DO Dissolved Oxygen
DQO Data Quality Objective
E&E Ecology & Environment, Inc.
EM Electromagnetic Meter
EMSL Environmental Monitoring and Support Laboratory, U.S. EPA
EPA U.S. Environmental Protection Agency
FIT Field Investigation Team
FS Feasibility Study
FSP- — ——-Field Sampling Plan
FTL Field Team Leader, Donohue
GC/MS Gas Chromatography/Mass Spectrometry
GFAA Graphite Furnace Atomic Absorption
HNOj Nitric Acid
HNu Photoionization detector manufacturer
HQ Headquarters, U.S. EPA
H2S Hydrogen Sulfide
IADS Inorganic Analysis Data Sheet
ICP Inductively Coupled Argon Plasma Spectrometer
I.D. Inner Diameter
IDEM Indiana Department of Environmental Management
IDL Instrument Detection Limit
ISBH ' Indiana State Board of Health
LSSS Laboratory Support Services Section, U.S. EPA Region V
Lumidor Gas monitoring device manufacturer
MCL Maximum Contaminant Level
NC Not Calculated
NEIC National Enforcement Investigations Center, U.S. EPA
NH3 Ammonia Nitrogen
N02+N03 Nitrite + Nitrate Nitrogen

te,
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o Chemical and geotechnical analysis of soil borings.

o Sampling and chemical analysis of new wells and existing U.S.G.S. wells.

o Residential well sampling and chemical analysis.

o Collection of waste mass gas samples from the fill for analysis of vola-
tile organics.

o Residential basement air sampling and analysis for methane, hydrogen
sulfide, and volatile organics.

o Collection of landfill cap samples for analysis of geotechnical
properties.

o Sampling and chemical analysis of landfill cap surface.

o Sampling and chemical analysis of sediment and surface water samples from
three on-site water bodies.

o Installation of staff gauges, measurement of water levels, and slug tests
to determine site hydrology.

3.4 PROJECT OBJECTIVES

3.4.1 Ob-iectives

Following the review of Phase I sampling results, additional data were identi-
fied which are necessary to complete the risk assessment and feasibility
study. The objectives of the Phase II sampling and analysis program are
discussed below.

3.4.1.1 Private Well Inventory

Phase I groundwater sampling detected contaminants at values which were not
high enough to be of concern from a risk assessment standpoint, however,
several contaminants exceeded established MCLs. Contaminants were found in
downgradient wells screened from 15 to 175 feet, but very near the landfill,
yet vertical downward gradients are near nonexistent. It is hypothesized that
the pumping of private wells in the area had a significant effect on the
groundwatHT'flow near the site-. * Because of the influence of pumping wells on
the local flow pattern, an assessment of the screened depths and lengths, and ^^
pumping rates of all private wells in the vicinity of the site will be
performed.

3.4.1.2 Trenching for Leachate Sampling and Debris Delineation

Contaminated groundwater (leachate) was observed draining from pockets of
waste debris within the calcium sulfate matrix. Samples of this leachate will
be collected by re-excavating previous trench locations and dipping a sample
collection jar into the leachate that collects in the bottom of the trench.
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3.0 PROJECT DESCRIPTION

3.1 INTRODUCTION

Donohue & Associates, Inc., (Donohue) is submitting this addendum to the
approved Final Quality Assurance Project Plan (QAPP) for the Himco Dump

r Superfund Site Remedial Investigation/Feasibility Study (RI/FS) (June 1990) to
address the data quality for the Phase II RI. This document is Volume 3 of
the Himco Dump Work Plan Addendum. The purpose of the Phase II RI is to fill
the data needs identified for the risk assessment, ecological assessment, and
feasibility study.

The Phase II investigation will include surface water, leachate, sediment and
soil sampling, and chemical analysis. A well inventory will be conducted.
The wetland south of the quarry will be delineated based on vegetation and
soil types. The wetland remnant area which contained debris and polynuclear
aromatics (PNA) will be delineated using trenches. The landfill cap will be
sampled for the geotechnical property of triaxial shear. Benthic inverte-
brates will be collected and identified. Mammal populations will be estimated
based on tracks and scat.

This QAPP addendum supplements the June 1990 approved Final QAPP and addresses
only those new activities to be conducted during Phase II. Reference to the
sections in the QAPP plan which apply are also included.

r- 3.2 ̂ SITE DESCRIPTION

L" The site description contained in Section 3.2 of the approved QAPP applies.

i 3.3 SITE HISTORY AND BACKGROUND

The site history and description contained in Section 3.3 of the approved QAPP
"*'•' applies.

In October 1990 through January 1991, a Phase I RI was conducted by Donohue.
The RI consisted of:

!
&-" o Electromagnetic (EM) and magnetometer survey to determine boundaries of

the fill and presence of metal/drums in the fill.
- w

V

Iff o Excavation of test pits to determine source of em and magnetic anomalies
found during the geophysical survey.

11 o Preliminary assessment of potential wetland areas by vegetation and soil
type.

\-' o Sampling and chemical analysis of soil from potential wetland areas.y
o Installation of ten new monitoring wells at soil boring locations.

r
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3.4.1.5 Landfill Cap Soil Sampling for Geotechnical Analysis

Five soil samples will be collected of the landfill cap using a hand auger.
These disturbed samples will be shipped to a geotechnical lab for triaxial
shear tests in order to evaluate landfill capping options. Previous samples
collected for these tests did not provide all of the required data. Addi-
tional samples are required to account for the soil variability observed in
the existing landfill cover.

3.4.2 Data Uses

The data collected during the Phase II RI will be used to satisfy data needs
associated with site characterization, risk assessment, ecological assessment,
and evaluation of remedial alternatives during the FS. Data needs specific to
the Himco Dump RI/FS have been identified by evaluating existing data with
reference to the Conceptual Site Model and are discussed in Section 4.0 of the
Work Plan Addendum (Volume 1A).

Users of the data generated from the Phase II RI will consist of the EPA,
IDEM, health assessment scientists, engineers, hydrogeologists, geologists,
mammalogists, BTAG, biologists, chemists, potentially responsible parties
(PRPs), the U.S. Fish and Wildlife Service, and the Corps of Engineers.

3.5 CONTAMINANTS OP CONCERN AND POTENTIAL SOURCE AREAS

The DQO levels proposed for Phase II are listed in Table 3-4. DQO summary
forms ~o~sed-during the scoping process are included in Appendix B.

Level I Field Screening/Real Time

Benthos (macroinvertebrate) identification
Depth of soil and sediment organic layer
pH, conductivity, dissolved oxygen, and temperature of surface water and
leachate
VOA by HNu, methane and hydrogen sulfide for ambient air monitoring during
trenching

Level IV CLP Routine Analytical Services

TCL VOA in surface water, leachate, soil, and sediment
TCL SNA" In surface water, leachate, soil, and sediment
TCL PCB/Pesticides in surface water, leachate, soil, and sediment
TAC Metals/CN in surface water, leachate, soil, and sediment

Level V CLP SAS

Triaxial shear of landfill cap soil
Grain size of soil
TOC in soil and sediment
Water quality of surface water arid leachate
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The leachate samples will be analyzed to provide data to be used for deter-
mining remediation methods, and for providing data to the POTW for pretreat-
ment assessment.

In addition, up to 20 trenches will be excavated to delineate the thickness
and lateral extent of construction debris associated with high PAH values
detected in soil samples taken during Phase I wetland soil sampling.

3.4.1.3 Surface Water and Sediment

Two sample locations at the "L" shaped pond, one at the small fish pond and
three at the quarry pond will be sampled for surface water and sediment.
Samples will be taken from deeper water near the pond centers. A temperature
probe will be lowered to the bottom to develop a temperature profile of each
pond. A dredge sampler will be used for gathering sediment for analysis and
benthic organisms. A gravity core device will be used to collect a sediment
profile of the lake bottom and to provide sediment for geotechnical analysis.
Surface water will be collected for analysis at the same locations as sediment
samples.

3.4.1.4 Wetland and Other Surface Soil Sampling

A preliminary wetland delineation was performed during Phase I activities.
True wetlands were not identified other than an area south of the quarry pond.
A second delineation will include a refined wetland boundary determination of
this area, and the collection of soil samples for chemical analysis.

A surface water drainage study performed by Donohue showed that one of the
major directions of surface water drainage is west off of the landfill. In
order to investigate the potential impact to surface soils due to surface
water draining off of the landfill towards the fish ponds, other surface soil
samples for chemical analysis will be collected west of the landfill cap
between the landfill and fish ponds.

A dirt bike and foot trail has developed along the south quarry pond fence by
trespassers. Three surface soil samples will be collected along this path to
investigate for contamination which could potentially effect the trail users.

few



TABLE3-4
SAMPLING AND ANALYSIS SUMMARY TABLE FOR HIMCO DUMP RI/FS

PHASE II (Continued)

FIELD QC ;:'iLABTOiCg

SAMPLE
MATRIX

SURFACE WATER
(QUARRY. 2 FISH
PONDS)

FIELD :
PARAMETERS

Conductivity:
,..-; :; DO.!:.:*•:•';

Temperature

DQO
LEVEL PARAMETERS

TCL VOA
TCL BNA

TCL PCB/P
Total Metals-Total .
Dissolved (4)/CN
Water Quality (5)
.::.;!:;.:•-::-;:COD • • ' • . . •

P;.CI .;.*:;&;:!::

NO2 -I- NO3

Bromide (Dies)

DQO
LEVEL

IV
IV
IV
IV

V
V
V
V
V
V
V
V
V
V
V
V

LAB

CLP
CLP
CLP
CLP

CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS

FIELD
SAMPLES BBQJ

12 Max
9 Max
9 Max
9 Max

9 Max
9 Max
9 Max
9 Max
9 Max
9 Max
9 Max
9 Max
9 Max
9 Max
9 Max
9 Max

BG

3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3

tB (2) FB

2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2

FD!

TOTAL
TO
LAB to
20
16
16
16

16
16
16
16
16
16
16
16
16
16
16
16

MSP (3) MS
PURPOSE OF

SAMPLES

Ecological and human
risk assessment

NOTES:
1 Assume bottle cleaning protocol submitted vrfth QAPP

: .acceptable.- , :.:\. .-i-: . • . . ; ' • ; : ; • • - ' - . - ' • . . ' . - X ' v 1 . - . '...;':: :•;>:,:

2 Trip blanks will bo shipped at a frequency of one per
. cooler of aqueous 'samples for; VOA analysis,;;!; ;. s -:;,;: Jt

3 MS/MSD samples required for organic analysis. Aqueous sample*i|||
(surface water, leachate) shall be collected, with extra sample volume

: ;- at a frequency of one per 20 or fewer Investigative samples. Triple; the
:: normal volume will be collected for VOAs and double the normal volume

4 Total metals are defined as digestion and anaVsis of TAL metals on an
unfiltered sample. Dissolved metals are defined as digestion and anatys s
of TAL metals on a sample filtered in thei field.•st&'f^ti 0•.;'; ::5;:.:.':$:f :*3|i: "

5 Water quality analyses will be done ort unfiltered tample except forSj51!:
::; ,:' bromide which will be field filtered;:; •;::- : •;;;;?•;• .:::;.:--::.:::J.;':,; : : ; • • : ••*;• ,:;j:;;:|s|

iM. ;'Lab:'buplicata -l
' '

i Spike;:;!
::.'N6t Applicable Jg

Page 2 of 4



lilffj^;^
SAM^LJ^G AND ANALYSIS SUMMARY

FIELD QC

SAMPLE
MATRIX

LEACHATE

FIELD
PARAMETERS

: .
Conductivity:
.'•"• DO

Temperature

DQO
LEVEL

;ft.?- LAB i
PARAMETERS

;->';. TCL .vbA'-:-,'•
TCL BNA

TCL PCB/P
Total Metala (4)/CN

Water Quality
!;;•;:,•:,•.COD v.- :

V.--VNH3U--V.-
NO2 -K NO3
:!•:••>: TKN-:- i.-s:;::-

alkalinity

j total Phenol!
Bromide (DIM) ;

DQO
LEVEL

IV
IV
IV
IV
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V

LAB:

,';::' CLP •*:;
CLP
CLP

CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP: SAS

FIELD
SAMPLES 3Bjf1)

Max
Max
Max
Max

: Max
Max
Max
Max
Max
Max
Max
Max

7 Max
7 Max

Max
Max

7 Max
7 Max
7 Max
7 Max

7
7
7
7
7!
7
7
7
7
7
7
7

7
7

BG TB(2) FB FD

TOTAL
TO
LAB LD

10
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

1
111
ill
ip-
ill-
It

' '

MSP (3) MS-
PURPOSE OF

SAMPLES

Waste characterization
of primary source

Risk assessment
Evaluate remedial

alternatives

il
NOTES:
1 Assume bottle cleaning protocol submitted with QAPP

..•acceptable. : . , - ' . . . , ' • • . . j : V : - . - - ' . . . - i ' V : ; . : . : . • • ' " '^(-'.' \ : ' ' :

2 Trip blanks will be shipped at a frequency of one per
cooler of aqueous samples for VOA analysis.

I MS/MSD samples required for organic analysis*:: Aqueous samples :: i : j ;
(surface water, leachate) shall be collected, with extra sample volume f::
at a frequency of one per 20 or fewer Investigative samples. Triple thesf;;
normal volume will be collected for VOAs and double the normal volume:'
will be collected for BNA and PCB/P; ;:;-.:;1: / •;; J^.-^ '.:'•'^ ;••>:•.•:|il|l

Total metals are defined as digestion and analysis of TAL metals on ::
.unfilteredsample8.,;.;;:':-:->;;; \:v:-^;.-:'; ' j ' • • . :^: •: ; : - ; . :V-•:• i'.V::.' '-V^;:;-??•'[.'••.:

::';;:s3-ilV-

Blank

FD - Field Duplicate
i LD(:«ijrl;L«b Duplicate
;MSDj;i«: Matrix: Spike
|MS:vS::Matrix;Spike::::
-±a Not Applicable
fdlsiî l btssorvedS,

Duplicate

'ago 1 of 4



i^i^
SAMPLING AND ANALYSIS SUMMARY TABLE FOR HIMCO DUMP RI/FS

PHASE.o.s;-•••, !••;
FIELD QC LAB

SAMPLE
MATRIX

EXISTING AND
NEW WELLS
GROUNDWATER

FIELD
PARAMETERS

Water L«v«l
: ^ -PH.*-
Conductivity
: oo
Temperature

DQO
LEVEL

;:*:«'LAB: ••'•••• •'•
PARAMETERS

BNA :
TCL PCB/P

Total Motals/CN
(Total and DIs-

..: solved) (2) v
Water Quality (3)

COD .>:: : , ' .
• Cl: . ; ' . ; • • • ' . • ,

:NO2 + NO3
'

:Tp.

bromide,
dissolved

DQO
LEVEL

IV
IV
IV
IV

V
V
V
V
V
V
V
V
V
V
V
V

LAB

CLP
CLP
CLP
CLP

CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS
CLP SAS

NUMBER Ot-
FIELD

SAMPLES BB(11

18
18
18
18

18
18
18
18
18
18
18
18
18
18
18
18

BG FB

2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2

FD

":2:-

TOTAL
TO
LAB LD

24
22
22
22

22
22
22
22
22
22
22
22
22
22
22
22

MSP (4)

2
2
2

MS
PURPOSE OF

SAMPLES

Oetormlne nature and
extent of contamination

Evaluate remedial
alternatives

Risk assessment

SOIL FROM
NEW WELL
INSTALLATION

VOAs by HNu
! TCL BNA
: TCL PCB/P

total Metals/CN
;;.:;, TOG' ' •;;
V Grain Slz«

IV
IV
IV
IV
V
V

CLP
CLP
CLP
CLP

CLP SAS
CLP SAS

4 Max
4 Max
4 Max
4 Max
4 Max
4 Max

5
5
5
5
5
S

Determine subsurface
•oil chemistry for
evaluation of remedial
alternatives nature an
extent of contaminatio

NOTES: LEGEND

Assume bottle cleaning protocol submitted with QAPP
acceptable. • • • ' . • . • • : ; \-\' •'•'• ;

Total metals are defined as digestion and analysis of TAL
metals on an unfiltered sample. Dissolved metals are de-
fined as digestion and analysis of TAL metals on a sample
littered In the Held.

3 Water quality analysis will be done on untutored sample
except for bromide which will be field filtered.

MS/MSD samples required for organic analysis.: Aqueous samples1;',:;:|;j:;|:;;;?;;;
(graundwater. surface water, leachate, priavate well water) shall be :lp:|:-:;| i

: collected, wtth extra sample volume at a Irequency of one per 20
: fewer investigative samples; Triple the normal volume will 'bei:£p7;V :̂:z)%
\ collected for VOAs and double the normal volume will be collected lor BNA

and PCB/P. •.•"::>•.-'. ' •'" • { • • • ; ' . ' . ^ : • .41.::.,.-• :^^:.^-)^:'jf

Trip blanks win be shipped at a trequency of one per •;; ;:.:.; ; • •'','•:v ;.:
cooler of aqueous samples for VOA analysis. *••" : ;;: :; ; : :;K ";:;:;:: ; •; :f-: ;;:

SiBQ';3-':': Background ; SainpJe-x
'

f 0 ,;:**:; Fleldv:Duplicat« ; Jtfjj. |:|. •: j:|
LD ':''**:- Lab ; Duplicate \i ; '-}•• : ̂  ;?'•:;

; MSD -= Matrix Spike Duplicate:
MS ;«- Matrix -Spike :.:!;:::K?;;;.:i- .• ;-;:

; :.*;:- ««i.Not Applicable; ?;••! ipi' • £ ';';;•
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SAMPLE
MATRIX

SEDIMENT
(QUARRY. FISH
PONDS)

WETLAND SOIL
BIKE TRAIL
RUNOFF SOIL
SOILS

LANDFILL CAP SOIL

NOTES: iOCv

1 Assume bottle clean
acceptable.

2 Trip blanks win be si
cooler of aqueous a

H FIELD
PARAMETERS

Benthos ID

Depth of
organic layer

Deptn:-:>f;.;.'v:':.:
organic layer

•C.I'. V':::;:'f" f.-":-

KW^:M^.

DQO
LEVEL

. 1
1

, 1

' '

1

:.A;::;LAB. / " ' -
PARAMETERS

TCL VOA
TCL BNA

TCL PCB/P
Total Metals/CN

J : Grain Size •

•.S:|TCL:::;VOA:-:-:-..
PiTCtf BNA'-A

TCL PCB/P
total Metals/CN

V :i,:: :•::- -'TOO .-•-;• ;..•;..
Grain Size

Triii)dii:;:n-.;;'-,v:v
:: Compression

DQO
LEVEL

IV
IV
IV
IV

V
V

IV
IV
IV
IV
V
V

V

LAB

CLP
CLP
CLP
CLP

CLP SAS
CLP SAS

CLP
"•:CLP::X
:.•' CLP*S.'

CLP
CLP SAS
CLP SAS

CIJ» SAS

FIELD
SAMPLES

6 Max
6 Max
6 Max
6 Max

6 Max
6 Max

8 Max
8 Max
8 Max
8 Max
8 Max
8 Max

5 Max

' '""' ''- ':- A *:> FIELD ' oc'-^^'&ttim:

BB(1)

':••'*" :'

•-•x *:f;:'':

; * '.

||

BG

3
3
3
3

3
3

-

-

it
:!;.•:• V

•: . . ij';: ' •

• f;'f*V: :.:
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FB

-

-

-

i-JF'fc;

'2'':

111

l-r.';i
nj> •
::K:1f "
•IS.*:1 .

W( ' :

|:-'-;;y ^

TOTAL
TO
LAB

11
11
11
11

11
11

9
9
9
9
9
8

5
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::;.:LI)A
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ing' protocol submitted with OAPP :
 ; :- • yjjl 3; • MS/MSO samptes required for oroantc analysis. Aqueous samples: : :;:S;:i| | | \ S
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dipped at a frequency of one ier j i ! ) : : : : f '"':. ': • : normal volume win be collected for VOAs and double the normal volume i;. i i: MX:
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MSD(3)

1
1
1

-

1
1
1

-

MS

••::i:;Ii:::

^
.:iM
!i.fe

•i-:|A:

l;-:l !;

:̂ it :i-
:::li; I
fijl: ;:;
>-::':* :-:

ill ii"

1

|
BGl»|B«ckgr6
TB|«5|Tr(p-iBlar
FB>» Field BU
FD::;i«;: Field;:: Do

PURPOSE OF
SAMPLES

Ecological and human
risk assessment

Ecological and human
risk assessment

Evaluate remedial
alternatives
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pi:;l1liP;ilif||?SliM'
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Analysis of Phase II site samples for the water quality and geotechnical para-
meters will be accomplished through the CLP Special Analytical Services (SAS)
program. Detection limits for SAS analysis are included in the specific SAS
requests in Appendix A. Quantitation limits for TAL metals/cyanide and TCL
volatile organics, semivolatile organics, and PCBs/pesticides are contained in
Tables 3-1 and 3-2. Quantitation limits for SAS analytes are contained in
Table 3-3.

The contaminants of concern, sampling media and sampling locations for
Phase II were selected based on the chemical results obtained during Phase I.
A Phase II RI scoping meeting was held with the U.S. EPA RPM, Indiana
Department of Environmental Management (IDEM), Donohue, and risk assessment,
ecological assessment, and air pathway scientists. The following matrices and
analytes were decided on:

3.5.1 Leachate

Leachate seeps were not present during the Phase I RI field investigation.
Test pits excavated to investigate em and magnetic anomalies quickly filled
with dark colored liquid which exhibited HNu readings exceeding 5 ppm. This
trench liquid (leachate) was not sampled during the Phase I RI. Characteriza-
tion of leachate is necessary for assessment of pump and treat remedial
alternatives for restoration of the aquifer if it is determined to be a sole
source aquifer. Residential wells located immediately downgradient of the
site are believed to be impacted by the leachate as evidenced by high COD,
NH3, and TKN. Bromide was detected in residential and groundwater monitoring
wells located downgradient of the site. Cadmium, chromium, lead, and benzene
exceeding the MCLs were also detected downgradient. Phenobarbital, identified
by the GC/MS computer library search, was also present in adjacent residential
wells.

Accordingly, leachate will be collected from three trenches dug on-site with a
backhoe and analyzed for TCL VOA, TCL BNA, TCL PCB/Pesticides, and TAL
metals/CN to characterize the contaminant source. Analytes for the assessment
of leachate treatment alternatives are:

Biochemical Oxygen Demand (BOD): Measure oxygen load of waste to treatment
technology.

Chemical Oxygen Demand (COD): Measure of chemical oxidation in water; poorly
degradable contaminants will elevate COD above BOD level.

Chloride: Major mobile anion associated with typical landfill leachate.

Sulfate: Anion associated with typical landfill leachate; reduction of
organic sulfur occurs in anaerobic conditions and oxidation occurs in aerobic
conditions.

Ammonia, Nitrate and Nitrite, Total Kjeldahl Nitrogen: Speciation of nitrogen
needed for remedial alternative selection.
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TABLE 3-1

QUANTITATION LIMITS FOR RAS TAL COMPOUNDS
PHASE II HIMCO DUMP RI/FS

Elkhart, Indiana
(Continued)

2.

3.

For lead:

Method in use - ICP
Instrument Detection Limit (IDL) - 40
Sample concentration - 220
Contract Required Detection Limit (CRDL) = 3

The value of 220 may be reported even though instrument detection limit is
greater than CRDL. The instrument or method detection limit must be
documented as described in Exhibit E.

The CRDL are the instrument detection limits obtained in pure water that
must be met using the procedure in Exhibit E. The detection limits for
samples may be considerably higher depending on the sample matrix.

The detection limits for soil samples are approximately 200 times those
for water samples (per Region V Sample Handling Manual, March, 1989) .

ARCS/P/HIMCO/AD7
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TABLE 3-1

QUANTITATION LIMITS FOR RAS TAL COMPOUNDS
PHASE II HIMCO DUMP RI/FS

Elkhart, Indiana

L

Analvte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury—-
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Contract Required
Detection Limit (CRDL)
Water (uq/L) (1.2)

200
60
10
200
5
5

5000
10
50
25
100
3

5000
15
0.2
40

5000
5
10

5000
10
50
20
10

Soil (mq/kq) (3)

40
12
2
40
1
1

1000
2
10
5
20
1

1000
3

0.040
8

1000
1
2

1000
2
10
4
2

1. Subject to the restrictions specified in the first page of Part G,
Section IV of Exhibit D (Alternate Ksthods - Catastrophic Failure) any
analytical method specified in SOW Exhibit D may be utilized as long as
the documented instrument or method detection limits meet the Contract
Required Detection Limit (CRDL) requirements. Higher detection limits may
only be used in the following circumstance:

If the sample concentration exceeds five times the detection limit of the
instrument or method in use, the value may be reported even though the
instrument or method detection limit may not equal the Contract Required
Detection Limit. This is illustrated in the example below:
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TABLE 3-2
(continued)

QUANTITATION LIMITS FOR RAS TCL ORGANIC COMPOUNDS
PHASE II HIMCO DUMP RI/FS

E 1 khart , Indi ana

Quantitation Limits*
Low Med .

Water Soil Soil
Semi-volatiles

34
35
36
37
38

39
40
41

42
43

44
45
46
47
48

49

50
51
52
53

54
55
56
57
58

59
60
61
62
63
64
65
66
67

. Phenol

. bis (2-Chloroethyl) ether

. 2 - Chl or ophenol

. 1,3-Dichlorobenzene

. 1,4-Dichlorobenzene

. 1, 2-Dichlorobenzene

. 2 - Me thy Iphenol

. 2,2'-oxybis
(1-Chloropropane) **

. 4 -Me thy Iphenol

. N-Nitroso-di-n
dipropylamine

. Hexachloroethane

.~Ni"trobenzene

. Isophorone

. 2-Nitrophenol

. 2,4 -Dimethylphenol

. bis (2-Chloroethoxy)
methane

. 2,4-Dichlorophenol

. 1 , 2 , 4 - Tr i chl or obenz ene

. Naphthalene

. 4-Chloroaniline

. Hexachlorobutadiene

. 4 -Chl oro -3 -methylphenol

. 2-Metfiylnaphthalene"

. Hexachlorocyclopentadlene

. 2,4,6- Tri chl orophenol

. 2 , 4 , 5 - Tri chl orophenol

. 2 - Chl or onaphthal ene

. 2-Nitroaniline

. Dimethylphthalate

. Acenaphthylene

. 2, 6-Dinitrotoluene

. 3-Nitroaniline

. Acenaphthene

. 2,4-Dinitrophenol

CAS Number

108-95-2
111-44-4
95-57-8
541-73-1
106-46-7

95-50-1
95-48-7

108-60-1
106-44-5

621-64-7

67-72-1
98-95-3
78-59-1
88-75-5

105-67-9

111-91-1
120-83-2
120-82-1
91-20-3
106-47-8

87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

95-95-4
91-58-7
88-74-4

131-11-3
208-96-8
606-20-2
99-09-2
83-32-9
51-28-5

ua/L

10
10
10
10
10

10
10

10
10

10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

25
10
25
10
10
10
25
10
25

uq/Kq

330
330
330
330
330

330
330

330
330

330

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

800
330
800
330
330
330
800
330
800

uq/Kq

10000
10000
10000
10000
10000

10000
10000

10000
10000

10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

25000
10000
25000
10000
10000
10000
25000
10000
25000

(20)
(20)
(20)
(20)
(20)

(20)
(20)

(20)
(20)

(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(50)
(20)
(50)
(20)
(20)
(20)
(50)
(20)
(50)
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TABLE 3-2
(continued)

QUANTITATION LIMITS FOR HAS TCL ORGANIC COMPOUNDS
PHASE II HIMCO DUMP RI/FS

Elkhart, Indiana

Ouantitation Limits*
Low Med .

Water Soil Soil
Semi-volatiles

68.
69.
70.
71.
72.

73.

74.
75.
76.
77.
78.

79.
80.
81".
82.
83.

84.
85.
86.
87.
88.

89.
90.
91.
92.
93.

94.
95.
96.
97.

4-Nitrophenol
Dibenzofuran
2 , 4 -Dinitrotoluene
Diethylphthalate
4 -Chlorophenyl-phenyl
ether
Fluorene

4 -Nitroaniline
4, 6-Dinitro-2-methylphenol
N- ni trosodiphenylamine
4 -Bromophenyl -phenylether
Hexachl orobenz ene

Pentachlorophenol
Phenanthrene
~Anthraeene
Carbazole
Di-n-butylphthalate

Fluoranthene
Pyrene
Butylbenzylphthalate
3,3' -Dichlorobenzidine
Benzo (a) anthracene

Chrysene
bis (2-Ethylhexyl)phthalate
Di - n - octy Iphthalate
Benzo (b) f luoranthene
Benzo~tRTf luoranthene

Benzo (a)pyrene
Indeno (1,2,3- cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h, i)perylene

GAS Number

100-02-7
132-64-9
121-14-2
84-66-2

7005-72-3
86-73-7

100-01-6
534-52-1
86-30-6

101-55-3
118-74-1

87-86-5
85-01-8

120-12-7
86-74-8
84-74-2

206-44-0
129-00-0
85-68-7
91-94-1
56-55-3

218-01-9
117-81-7
117-84-0
205-99-2
207-08-9

50-32-8
193-39-5
53-70-3
191-24-2

uq/L

25
10
10
10

10
10

25
25
10
10
10

25
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10

uq/Kq

800
330
330
330

330
330

800
800
330
330
330

800
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330

uq/Kq

25000
10000
10000
10000

10000
10000

25000
25000
10000
10000
10000

25000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000

(50)
(20)
(20)
(20)

(20)
(20)

(50)
(50)
(20)
(20)
(20)

(50)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
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TABLE 3-2
QUANTITATION LIMITS FOR RAS TCL ORGANIC COMPOUNDS

PHASE II HIMCO DUMP RI/FS
Elkhart, Indiana

L

Volatiles

1. Chloromethane
2. Bromomethane
3. Vinyl Chloride
4. Chloroethane
5. Methylene Chloride

6. Acetone
7. Carbon Disulfide
8. 1,1-Dichloroethene
9. 1,1-Dichloroethane
10. 1,2-Dichloroethene (total)

11. Chloroform
12. 1,2-Dichloroethane
13. 2-Butanone
14. 1,1,1-Trichloroethane
15. Carbon Tetrachloride

16. ~Bfombdichloromethane
17. 1,2-Dichloropropane
18. cis-1,3-Dichloropropene
19. Trichloroethene
20. Dibromochloromethane

21. 1,1,2-Trichloroethane
22. Benzene
23. trans-1,3-Dichloropropene
24. Bromoform
25. 4-Methyl-2-pentanone

2 6. 2 -Hexanone
27. Tetrachlqroethene
28. Toluene
29. 1,1,2,2-Tetrachloroethane
30. Chlorobenzene

31. Ethyl Benzene
32. Styrene
33. Xylenes (Total)

Ouantitation Limits*

CAS Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-34-3
540-59-0

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

75-27-4
78-87-5

10061-01-5
79-01-6
124-48-1

79-00-5
71-43-2

10061-02-6
75-25-2
108-10-1

591-78-6
127-18-4
108-88-3
79-34-5
108-90-7

100-41-4
100-42-5
1330-20-7

Water
uq/L

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

Low
Soil
uq/Kq

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

Med.
Soil
ug/Kg

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200

On
Column
(no)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)..
(50)
(50)
(50)
(50)

(50)
(50)
(50)

te»
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TABLE 3-2
(continued)

QUANTITATION LIMITS FOR RAS TCL ORGANIC COMPOUNDS
PHASE II HIMCO DUMP RI/FS

Elkhart, Indiana

Pesticides/Aroclors

98. alpha-BHC
99. beta-BHC

100. delta-BHC
101. gamma-BHC (Lindane)
102. Heptachlor

103. Aldrin
104. Heptachlor epoxide
105. Endosulfan I
106. Dieldrin
107. 4,4'-DDE

108. Endrin
109. Endosulfan II
110. 4,4'-ODD
111. Endosulfan sulfate
112 _ 4,_4̂  -DDT

113. Methoxychlor
114. Endrin ketone
115. Endrin aldehyde
116. alpha-Chlordane
117. gamma-Chlordane

118. Toxaphene
119. Aroclor-1016
120. Aroclor-1221
121. Aroclor-1232
122. Aroclor-1242

123. Aroclor—1248
124. Aroclor-1254
125. Aroclor-1260

Ouantitation Limits*

CAS Number

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9

72-20-8
33213-65-9

72-54-8
1031-07-8
50-29-3

72-43-5
53494-70-5
7421-36-3
5103-71-9
5103-74-2

8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9

12672-29-6
11097-69-1
11096-82-5

Water
ug/L

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.05
0.05

5.0
1.0
2.0
1.0
1.0

1.0
1.0
1.0

Soil
ua/Kq

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
3.3
3.3

3.3
3.3
3.3
3.3
3.3

17.0
3.3
3.3
1.7
1.7

170.0
33.0
67.0
33.0
33.0

33.0
33.0
33.0

On Column
(oa)

5
5
5
5
5

5
5
5
10
10

10
10
10
10
10

50
10
10
5
5

500
100
200
100
100

100
100
100

* Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.

** Previously known by the name bis(2-Chloroisopropyl) ether.

There is no differentiation between the preparation of low and medium soil
samples in this method for the analysis of Pesticides/Aroclors.

A/PROJ/HIMCO/AG9
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Total Phosphorus: Indicator of agricultural use (on-site cropland); high
levels enhance algae growth and may complicate some treatment alternatives.

Total Dissolved Solids, Total Suspended Solids: Remedial alternatives such as
filtration and sorption are dependent on solids loading.

Alkalinity: Measure of buffering effect and ability to support algae growth;
*\& high levels may complicate some treatment alternatives.

Volatile Suspended Solids: Provides rough approximation of organic carbon
associated with influent to treatment technology.

Oil and Grease: To assess amount present as excessive levels cause scum
accumulation in digesters, clog filter pores, and quickly foul activated
carbon.

^
Total Phenol: Assess if phenol removal is necessary prior to chlorination
treatment.

: 3.5.2 Surface Water

All three surface water bodies on-site were sampled from the shoreline during
Phase I. The center of the ponds and quarry will be sampled in Phase II to
characterize the surface water where impacted biota may reside. Additionally,

i- a background upgradient surface water body will be sampled. Phase I RI data
indicated lead in all three surface water bodies exceeded the Ambient Water

f QuaH.ty_Criteria (AWQC). The quarry also contained chromium in exceedance of
the AWQC. Concentrations of aluminum and iron in the smallest pond exceeded
the Secondary Maximum Contaminant Level (SMCL).

; Although no detectable VOA, BNA, PCB/Pesticides or bromide were present in
' shoreline samples, these analytes will again be measured for in Phase II

samples to fully characterize the surface water quality. The water quality
f parameters of COD, Cl, 804, NH3, TKN, TP, TDS, TSS, and alkalinity measured in
i. Phase I samples will also be included in Phase II. Thermal stratification in

the quarry will be determined to assess if both epilimnion and hypolimnion
t • will need to be sampled.

""* 3.5.3 Sediment
* *
' All three_s_urface water bodies on-site were sampled from the shoreline for

fc sediment during Phase I. Sediment from the center of the ponds and quarry
will be sampled in Phase II to characterize the sediment where impacted biota

Q may reside or feed. Identification of macroinvertebrates in site sediments
will be done in the field to determine if species indicative of polluted/
stressed waters are present. Additionally, a background upgradient sediment

r, location will be sampled for comparison. TOC and depth of the sediment layer
f; will be measured for assessment of contaminant sorption characteristics and
*-" volume of sediment that may need to be remediated.
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The proposed schedule assumes ready access to the site. The proposed schedule
also assumes that health and safety personnel protection requirements are
Level D, with possible upgrade to Level C, as detailed in the Himco Dump RI/FS
Health and Safety Plan (Volume 4). Level B protection will be required during
trenching and test pit excavations and leachate sampling. Variation from
these assumptions may impact the schedule.
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TABLE 3-3

SAS Analvte

Chloride
Sulfate
TDS
TSS
Alkalinity
TP
TKN
NH3
N02+N03
COD
Bromide
Oil & Grease
VSS_. __
Total Phenol
BOD
TOC
Grain Size
Triaxial Shear

QUANTITATION LIMITS FOR SAS ANALYTES
PHASE II HIMCO DUMP RI/FS

Elkhart, Indiana

Matrix

Leachate, Surface Water
Leachate, Surface Water
Leachate, Surface Water
Leachate, Surface Water
Leachate, Surface Water
Leachate, Surface Water
Leachate, Surface Water
Leachate, Surface Water
Leachate, Surface Water
Leachate, Surface Water
Leachate, Surface Water
Leachate Only
Leachate Only
Leachate Only
Leachate Only
Soil/Sediment
Soil/Sediment
Soil

Quantitation
Limit

5 mg/L
5 mg/L
20 mg/L
2-3 mg/L
2 mg/L
0.05 mg/L
0.1 mg/L
0.1 mg/L
0.10 mg/L
5 mg/L
0.10 mg/L
0.4 mg/L
4 mg/L
2 ug/L
2 mg/L
0.10%
1%
Not Applicable

A/PROJ/HIMCO/AHO
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Phase I RI data indicated trace levels (1 ug/kg) of trichloroethylene, tetra-
chloroethene, trichloroethane, chloroform, and xylene in site sediments.
Benzoic acid was also detected at levels of 93-190 ug/kg in the quarry. Aro-
clor 1248 (130 ug/kg) was reported in one sample out of four collected in the
fish pond. Therefore, for Phase II all of these analytes will be measured.
Although metal levels were not high enough to classify the sediments as
hazardous waste, metals will be measured during Phase II to assess if the
chemistry of the sediments in the center of the water bodies differs from the
shore and could contribute to the elevated lead and chromium detected in
Phase I surface water samples.

3.5.4 Soil

Three possibly impacted areas will be sampled and chemically analyzed during
Phase II to fill data needs for the risk and ecological assessments. The wet-
land area south of the quarry, soil west of the fill located in the drainage
path from the site, and surface soil in the exposed area used as a dirt bike
trail south of the quarry will be sampled. These areas are discussed in the
following paragraphs.

3.5.4.1 Wetland

The only area identified as a true wetland during Phase 1 is located south of
the quarry. The surficial soil samples were collected in this area during
Phase I. This wetland area will be investigated during Phase II and the
boundaries determined through identification of vegetation and soil types.
The~~defpth of the soil organic layer and TOC in the wetland will be measured to
determine the potential for contaminant attenuation. Grain size will be
measured to assess migration of wetland soil. Three surficial soil samples
will be collected within the boundaries of the wetland to assess if it is
impacted from the site and poses a threat to wetland vegetation and wildlife.
The National Wetlands Inventory will be consulted to see if this area is
included, and a botanical inventory will be conducted. Identification of
endangered species native to the area will be performed prior to wetlands
delineation. Chemical analysis will include VOC, BNA, PCB/Pesticides, and
metals to characterize impacts from the site.

3.5.4.2 Runoff

A drainage analysis indicates the potential for surface runoff to the west
towards Manning Ditch. 'Two surficial soil samples will be collected in the
identified drainageway and analyzed for the parameters listed in Section
3.5.4.1 to determine contaminant migration.

3.5.4.3 Bike Trail

Trespassers appear to ride dirt bikes along the southern and eastern edge of
the quarry. Exposed soil and calcium sulfate was noted in these areas but no
Phase I samples were not collected. Dust impacts to exposed bike riders will
be modelled using data collected during Phase I for landfill cap soil. The
chemical results from the surface soil samples collected in this area during
Phase II will be used to verify the model. Samples will be analyzed for the
parameters listed in Section 3.5.4.1 to determine if exposure could occur.



Himco Dump RI/FS
Quality Assurance Project Plan
EPA Contract No. S8-W8-0093

3.5.5 Landfill Cap

Section No.: 3.0
Revision No.: Addendum
Date: July 1991
Page 16 of 31

Geotechnical samples collected during the Phase I RI did not yield enough
useful data to assess if the landfill can support a structure or a cap. A
geotechnical engineer will do a site walk-through during Phase II and identify
the type of foundation and surficial soils. He will also locate sampling
locations for triaxial shear tests to determine the angle of friction between
the existing cap and any proposed cap.

3.5.6 Debris Area

Phase I soil collected in the wetland remnant area located south of the fill
contained detectable levels (6-23 ppm) of polynuclear aromatics (PNAs), lead,
copper, and cyanide. This area was wetland prior to 1973. Debris was dumped
in this area starting in 1973. In order to determine the area and volume of
contaminated soil possibly needing remediation, backhoe pits will be excavated
to define the extent and type of debris. One of the three leachate samples in
3.4.1 will be collected from a trench dug in the wetland remnant area.

3.6 SAMPLE NETWORK DESIGN AND RATIONALE

A sampling and analysis summary table is presented in Table 3-4. Complete
descriptions of sampling activities including sampling location diagrams,
sample numbers, and rationale for selected locations are presented in the
Field Sampling Plan Addendum (FSP) (Volume 2).

3.-7_. PROJECT SCHEDULE

The proposed schedule is presented in Chapter 8 of the Work Plan Addendum
(Volume 1A).

The proposed schedule for the RI/FS is based on conditions discussed in the
Work Plan. A six-week CLP turnaround time for RAS and SAS sample analysis
with an additional three-week turnaround time for EPA data validation were
assumed in developing this schedule.
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITY

Sections 4.0, 4.1, 4.2, 4.3, 4.4, 4.5 of the approved June 1990 Final QAPP
apply. A revised project organization chart is presented in Figure 4-1.
Specific duties of field team members are described in Section 3.0 of the FSP
Addendum.
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Representativeness is a measurement of the degree to which the data accurately
and precisely represent a characteristic of a population, parameter variation
at a sampling point, or an environmental condition. Representativeness is a
qualitative criterion which is associated with the proper design of the samp-
ling and analysis program. The data highly representative of this site will
be achieved by performing all field sampling and measurements and laboratory
analysis in a standardized manner and strictly adhering to the procedures
specified in this QAPP, the Field Sampling Plan, and the Work Plan.

5.6.3 Comparability

Comparability is a qualitative criterion measuring the confidence with which
one set of data can be compared with another. For this project, the data
comparability will be achieved by the following:

a) Analytical results will be reported in appropriate units.

b) Same or similar sampling procedures used in the E&E 1984 field inves-
tigation and the Phase I RI will be used.

c) Same or equivalent analytical procedures used for the E&E 1984 inves-
tigation and the Phase I RI will be used.

d) Similar quality assurance and quality control requirements will be
-._ __ observed, since the CLP program will be used as it was in the E&E

1984 study and the Phase I RI.
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5.0 QUALITY ASSURANCE OBJECTIVES

5.1 INTRODUCTION. 5.2 FIELD QA SAMPLES

Sections 5.1 and 5.2 in the approved Final QAPP, June 1990, apply with the
following revision:

5.2.5 Background Samples

A background location will be included for surface water, sediment, and macro-
invertebrate sample collection. Water bodies with agricultural runoff poten-
tial or industrial discharges will not be considered. A lacustrine environ-
ment similar to those water bodies located on-site will be selected by the
risk assessment scientist prior to field work. Laboratory supplied "back-
ground" matrices of distilled water and sodium sulfate may need to be used if

i^ appropriate field sources cannot be located.

5.3 LABORATORY QC SAMPLES

Laboratory QC samples are specified in the applicable statement of work
(SOW's); ILM01.0 (inorganics) and OLMO1.1 (organics) including revisions
OLMO.1.1 and more recent updates for CLP RAS procedures. Specific laboratory
QC samples are included in each SAS request in Appendix A. Additional infor-
mation may be found in Section 3 of the approved Final QAPjP, June 1990.

5.4 FIELD MEASUREMENT AUDITS

Section 5.4 of the approved Final QAPP, June 1990, applies.

5.5 ACCURACY. PRECISION. AND SENSITIVITY OF ANALYSES

All samples will be analyzed using the CLP. The level -of QA effort for the
CLP RAS analyses are specified in the CLP SOWs. In addition to routine CLP
organic and inorganic analyses, SAS will be used to analyze samples for water
quality parameters. These parameters and their respective QA objectives are
contained in Appendix A. Soil samples will be analyzed by a SAS laboratory

: for physical tests by the ASTM methods contained in Appendix A.

*" 5.6 COMPLETENESS. REPRESENTATIVENESS AND COMPARABILITY OF ANALYSES

5.6.1 Completeness

r Completeness is defined as a measure of the number of samples actually
collected compared to the number of samples required for characterization of
an environmental condition and/or the amount of valid data obtained from the
measurements system compared with the amount of data that was expected under

,.. normal conditions. This QA criterion is expressed in percentage. The com-
I pleteness for sample collection will be 95 percent or better. The data com-
*ij pleteness will be 95 percent or better for chemical analysis.



Himco Dump RI Phase II Section: 6.0
Quality Assurance Project Plan Revision: Addendum
EPA Contract No. 68-W8-0093 Date: July 1991

Page 21 of 31

6.0 SAMPLING PROCEDURES

The media to be sampled in the RI include landfill cap soil, leachate, soil,
surface water and sediment. A complete description of sampling procedures is
provided in the Field Sampling Plan Addendum (Volume 2) .

r
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7.0 SAMPLE CUSTODY PROCEDURES

Sections 7.1, 7.2, 7.3, and 7.4 in the approved Final QAPP, June 1990, apply.
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8.0 CALIBRATION PROCEDURES AND FREQUENCY

Sections 8.1 and 8.2 of the approved Final QAPP, June 1990, apply.

p&
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9.0 ANALYTICAL PROCEDURES

Analytical procedures to be used for the Himco Dump RI are:

0 CLP RAS inorganics and organics methods for all enforcement, litiga-
tion, and evidentiary data as contained in ILMO1.0 (inorganic) and
OLMOl.l (organic), including revision OLMO1.1.1 and more recent
updates.

0 SAS methods supplied by EPA Region V (contained in Appendix A) for
grain size, organic carbon in soil, sulfate, chloride, nitrate and
nitrite, chemical oxygen demand, total phosphorus, alkalinity, total
suspended solids, total dissolved solids, total Kjeldahl nitrogen,
ammonia, BOD, oil and grease, and PCB/Pesticides in fish.

0 USGS procedure for bromide as contained in Appendix A - SAS Request
prepared by Donohue and used for Phase I RI .

0 ASTM analytical procedures for triaxial shear as contained in Appen-
dix A - SAS Request prepared by Donohue and used for Phase I RI.

0 SAS methods for total phenol and volatile suspended solid prepared by
Donohue (contained in Appendix A) .

9.1 ROUTINE ANALYTICAL SERVICES (RAS) LABORATORY PROCEDURES

The current EPA CLP Statement of Work (SOW) for Organics, OLMOl.l, including
revision OLM01.1.1 and the SOW for Inorganics Analysis, ILM01.0 (and more
recent updates) specify the analytical procedures to be used. Included in the
SOW are sample custody procedures, instrument calibration procedures, and
frequency of calibration.

9.2 SPECIAL ANALYTICAL SERVICES (SAS) LABORATORY PROCEDURES

The analytical procedures to be used for performing the SAS analyses are spec-
ified in each SAS request in Appendix A. Specified in the SAS requests are
calibration procedures, frequency of calibration, and the internal quality
control checks required for each analysis.

9.3 FIELD SCREENING ANALYTICAL PROCEDURES———————————————————————————————————

The procedures for field measurements are described in the SOPs contained in
Appendix E. Field measurement of surface water and leachate for pH, conduc-
tivity, dissolved oxygen, and temperature will be done. Ambient air field
monitoring during trenching will include volatiles by HNu meter and methane
and hydrogen sulfide.

.X

kt.
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10.0 INTERNAL QUALITY CONTROL CHECKS

Sections 10.1, 10.2, 10.3, and 10.4 in the approved Final QAPP, June 1990,
apply.
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11.0 DATA REDUCTION, VALIDATION, AND REPORTING

Sections 11.1, 11.2, and 11.3 in the approved Final QAPP, June 1990, apply.
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12.0 PERFORMANCE AND SYSTEMS AUDITS

Sections 12.1 and 12.2 in the approved Final QAPP, June 1990, apply.

f]
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13.0 PREVENTIVE MAINTENANCE

Sections 13.1 and 13.2 in the approved Final QAPP, June 1990, apply.
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14.0 SPECIFIC ROUTINE PROCEDURES TO ASSESS

DATA PRECISION, ACCURACY,
AND COMPLETENESS

Sections 14.1 and 14.2 in the approved Final QAPP, June 1990, apply.



Himco Dump RI Phase II Section: 15.0
Quality Assurance Project Plan Revision: Addendum
EPA Contract No. 68-W8-0093 Date: July 1991

Page 30 of 31
15.0 CORRECTIVE ACTION

Sections 15.1, 15.2, 15.3, 15.4, 15.5 and 15.6 in the approved Final QAPP,
June 1990, apply.

•it*
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Section 16.0 in the approved Final QAPP, June 1990, applies.

ARCS/P/HIMCO/AG8
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APPENDIX A

SAS REQUEST FORMS

Water Quality SAS:

Bromide SAS:

Volatile Suspended Solids SAS:

Total Phenol SAS:

Geotech SAS:

Organic Carbon SAS:

Chloride, sulfate, TDS, TSS, alkalinity,
TP, TKW, NH3, NO2 and NOg, COD, BOD, oil
and grease

Anions, ion-exchange chromatographic,
automated

Gravimetric

Manual 4-AAP with distillation

Analysis of soil samples for grain size
analysis and triaxial shear

Determination of percent organic carbon
in soil on air dried sample

A/P/HIMCO/AK4



u/t i<ri S AS
U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office
P.O. Box SIS - Alexandria, Virginia 22313
Phone: 703/557-2490 - FT5/557-2WO

SAS Number

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmittal Telephone Request

A. EPA Region/Client: —

B. RSCC Representative: P &L~S

C. Telephone Number: Gt2) 3 £3 - 2-72.O

D. Date of Request:__________________

E. Site Name:

Please provide below description of your request lor Special Analytical Services under
the Contract Laboratory Program. In order to most. efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in a delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested: /4>v?/yS/'C o-f-

T"P5. T55

no-te
.- . .

Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium or high concentration):

3.

-for rJ
'2L.ptss/*Ci * J / H 2 , S y T T T V ^ H j , W O i A / D j , . .

Purpose of analysis (specify whether Superfund (enforcement or remedial action;,
RCRA, NPDES, etc.): ___ ___________________________ _

C-5
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Estimated date(s) of collection:

5. Estimated date(s) and method of shipment:

raw \pjf~
6. Number of days analysis and data required after laboratory receipt of samples:

3O
7. Analytical protocol required (attach copy if other than a protocol currently used in

this program): — _______________________ _____________
TV t

8. Special technical instructions (if outside protocol requirements, specify compound
names, CAS numbers, detection Limits, etc.):

riv "KW.S- Should not
pf CoH.'cftV^ f-fiefd ) -fT) qw(vl»>).

* ries' p* p
'

9. Analytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of -Custody documentation, etc.) If not completed, format of results
will be left to program discretion.

10. Other (use additional sheets or attach supplementary information, as needed):
1O _

11. Name of sampling/shipping contact: <£/
• Phone: (4l4) 4S"g -*?n} I

C-6



ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7. Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this
SAS request.

Section 9. All original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section 6, above.



5/005__-0-7/87 ^ |~ • 7/30/87 Analysis of chloride 1n water
- 2 -

4. Estimated date(s) of collection:

Estimated date(s) and method of shipment:

6. Number of days analysis and data required after laboratory receipt of samples:

7. Analytical protocol required (attach copy 1f other than a protocol currently used 1n
this program):

1. EPA Method 325.1 (Colorlmetrlc. Automated Ferr1cyan1cet AA-I) 1983ed.t OP ____

2. EPA Method 325.2 (Colorlmetrlc. Automated Ferrl cyanide. AA-II) 1983ed.t or _______ __
Note: A Region V CRL Auto Analyzer Manifold Is attached for Metnod 325.2 to correct

___ errors 1n Method 325. 2's manifold diagram. ___________________________

3. ASTM Colorlmetrlc Method (Manual Method) -ASTH D 512C-81. or ____ ̂ ________
57 Method 407C (Potentiometric Titration) Standard Methods, 16th ed. Samples

___ will be kept at 4°C until analysis and validation of results. _____________________

8. Special technical Instruction (1f outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

For colorlmetrlc methods (1) use a standard
curve between 0 and 300 mg/1 or less, (2) the~cal1t>rat1on curve must Include 5 points or
more (Including a zero concentration standard), and (3) samples with absorbances or peak
heignts greater than highest standard must be diluted and reanalyzed. For t1tr1metric
method 1) use either 0.0141 or 0.025 N tltrant, 2) automated potentlometrlc tltrators are
acceptable, 3) do not use more than 20 ml titrant for 50 ml' or 100 ml sample allquots, 4)
dilute and reanalyze any sample all qupts requiring more than 20 ml tltrant, 5) remove any
Interfering chromate, ferric Iron, sul fide, and sulflte, and 6) standardize titrants daily."
Obtain approval of CPUS, CRL prior to use of any other method. ______________________________

9. Analytical results required (1f known, specify format for data sheets, QA/QC reports,
Chaln-of-Custody documentation, etc.)- If not completed, format of results will be
left to program discretion.

The test procedure used will be clearly Identified. For the
colorlmetrlc methods, bench records tabulating order of calibration standards, verification
and control standards, samples, matrix spikes, tltrant blanks, etc, with resulting peak
heignt, concentration, or absorbance read-outs will be provided with copies of worksheets
used to calculate results. For the tltratlon method, any potentlometrle tltratlon curves
and all bench records tabulating tltrant standardization, samples, aliquot volumes, matrix
spikes, etc, will be provided. Records of tltrant standardization and tltrant blanks will
be provided. A photocopy of Instrument readouts, 1e. strip charts, printer tapes,, etc.
must be Included for all analyses. All records of analysis and calculations must be legible

W and sufficient to recalculate all sample concentrations and QA audit results.
EPA QC reference samples, or any other reference sample or Initial calibration verification,
will be Identified as to source, lot number, and sample number. Corresponding "true" or
target values and associated 95X confidence limits for analysis results will be provided
for all reference samples used.c

!'" 10. Other (use additional sheets or attach supplementary Information, as needed):
L ________________________________

'_.. Name of sampling/shipping contact:__ r ; '. ' •

Phone: 14- 4?S * *? 11



5/005G-0-7/87 L/ !• L~ • 7/30/87 Analysis of chloride in water

3.

.. DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired
(+5 or Cone.)

Chloride_______ 5 mg/1_______ Differences in
duplicate sample
results are to be
<5 mg/1 for concentrations

Note: These are minimum requirements________ <50 mg/1 and are to be
Report actual detection limit u s e d , < 1 0 1 f o r concentrations
based on allowable methodology options.______ exceeding 50 mg/1. The

significant figures to
____________ ____________ report depend on sen-

sitivity of colorimetric
curve or number of signifi-
cant figures 1n titrant
volume.

II. QC REQUIREMENTS - Do not use designated field blanks for QA Audits.

Audits Reouired Freouencv of Audits Limits* (' or Cone.)

a) For Methods 325.1, 325.2, and ASTM D 512C

Matrix Spine* 1 per group of 10 or "85 - "II51 Recovery
_____________ fewer samples_____ ____________
Lab Duplicate " * (101 or 5 mg/1)

Lab Blame " " <5 mg/1
Calibration Verification Std. "_____ " 90-1101 Recovery
1 Set of EPA QC Mineral Ref. • 1 per sample s e t 8 5 - 1 1 5 1 Recovery
Samoles - 2 Concentrates ______________ ____________
b) For Method 407C

Same as Item Ila for Matrix Spike*, Lab Duplicate, and QC Mineral Reference Samples.
Lab Blank (Not T1trat1on Blank) Beginning and end of -3 to +3 "ig/1___

sample set
Calibration verification At end of sample set 95 • 1051 Recovery
Standard (Same as Titrant Standardazation)

*Matr1x spike concentrations will be greater than 302 of the sample concentration,
but spiked sample shall not exceed the working range of the standard, curve or
tltration.

II. ACTION REQUIRED IF LIMITS ARE EXCEEDED;

Take corrective action and reanalyze samples - Contact Ŝ iO.r .'. .,___";•'.

Please return this request to the Sample Management Off ice as soon as possible to
expedite processing of your request for special analytical services. Should you
have any questions OP need any assistance, please call the Sample Management Off ice.



5/011__-0-7/87 ̂ ^ Sulfate in Water July 30, 1987

4. Estimated date(s) of collection:

Estimated date(s) and method of shipment: ______ dctll*] \? W flV£/n>rt )lf"

6. Number of days analysis and data required after laboratory receipt of samples:

_________________________ 30
%^ 7. Analytical protocol required (attach copy 1f other than a protocol currently used in

this program):

1. EPA Method 375.2 f Col ori metric Methyltnmol Blue) - 1983 ed. _______________
- Note: This method requires 0.75 rng/1 504 in Dilution Water(See Reagent Section 6.8,

T". Metnod 425C of Stanaara Methods, 16tn ea. (Turbidimetric)
____ «• Note; this last method provides for measurement of sulfate using 2 standard curves-

v* 1 for sulfate concentrations oetween 0 and lOmg/1, and 1 between 10 and 40 mg/1
___ sulfate. _____________________________________________

____ Samples will be kept at 4"C until validation of results. __________________

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Sample holding time is not to exceed 28 _____
* days from date of sample collection. SulfaTe standards will be prepared dail^ from stock '

solution. Samples wltn aosorbances or turoidities greater than that in the nignest stan-
! _dard. will be diluted and rerun. For Method 426C, 1) the reanalysis solution should contain
i between 20 and 40 mg/1 sulfate, and 2) concentrations must be corrected for background

rturbidity and color per Section 5d of Method 426C using oH adjusted sample aliquots. ____
T Use only the methods specifiea. Calioration curves must include at least 6 points

; (Including a zero concentration standard) for Method 375.2 and Buffer A of Method 426C.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
** Chain-of-Custody documentation, etc.). If not completed, format of results will be
\ left to program discretion.

The test procedure used must be clearly identified.^ Results -
shall be reported as mg/1 SOa/T Bench records tabulating the order of calibration standards;

: lab control standards, lab blanks, samples, spikes, etc.. with resulting absorbances
1- or concentration readouts, will be provided along with copies of worksheets used to cal-

culate results. Background absorbances used for turbidity corrections must be tabulated
for each sample aliquot tested. A photocopy of the instrument readout (ie. strip charts,

Hy printer taoes. etc.) must be Included. All records of analysis must be legible and _____
sufficient to calculate all concentrations and results. \
EPA PC reference samples, or any other reference sample or Initial calibration verification,

| . will be identified as to source, lot number, and sample number. Corresponding "true or
*^ target values and associated 951 confidence limits for analysis results will be provided

for all reference samples usea. ~
ii "

!__, 10. Other (use additional sheets or attach supplementary Information, as needed):

11. Name of sampling/shipping contact:

f;
t~

Phone: 41%-' ^^ £1 \.1



5/011G-0-7/87

I. DATA REQUIREMENTS

Parameter:

Sulfate

-3-
Sulfate in Water July 30, 1937

Detection Limit

5 mg/1

Note; These are min-
imum requirements. Report
the actual detection limits
used based on allowable
methodolooy ootions.

Precision Desired
+i or Cone.)

Method 375.2:
differences in duplicate
sample results are to
be < 5 ag/1 for con-
centrations < 50 mg/1,
and < 101 for concentrations
> 50 mg/1 .
Fethod 426 C:
Differences in dupli-
cate sample results
are to be <_ 2 mg/1 for
concentrations _<_ 20
mg/1 and < 10* Tor
concentrations > 20
mg/1 in aliquot tested.

II. QC REQUIREMENTS - Do not use designated field blanks for QA audits.

Audits Required

Matrix Spike*

Lab Duplicate

Lao Blann (0 mg/1 SO,;)

Lab Blank (10 mg/1

Calibration Verification
Standard________
1 Set of EPA QC Mineral
Reference Samoles

Frequency of Audits
1 per group of 10 or
fewer samples______

1 per group of 10 samples
and at end of sample set
once per sample set

Limits* ('• or Cone.)

85-1158________
+ 1101 or 5 mg/1) for
ffethod 375.2_____
+ llOi or 2 mg/1) for
Method 426C
< 5 mg/1 - Metnod 375.2
-2 to +2mq/l-Buffer B of
Method 426C or
8 to lOmq/T - Buffer A of
Method 425C

90 • T1CH

85-1155 for eacn
concentration.

•Matrix spike concentrations will be greater than 30S of sample concentrations,.
but spiked samples shall not exceed working range of standard curve.

•
III. ACTION REQUIRED IF LIMITS ARE EXCEEDED;

*

Take corrective action and reanalyze samples. Crr\4ctct

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you
have any questions or need any assistance, please call the Sample Management
Office.



5/024_-0-6/87 f̂<C%C[̂  I Tos 1n Wat«r 6/29/87

6. Approximate number of days results required after lab receipt of samples: 3O

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1. EPA Method 160.1, 1983 ed.. or_________________________________

2. Method 209B. 'Standard Methods'. 16th ed. Samples will be kept at <*C until_____

___sample analysis and validation of results. Holding time is 7 days from date of

sample col lection. ____

8. Specail technical instructionns (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

1) Usestandard aliquots of 100ml:
however do not use sample aliquots yielding more than 200 mg residue.If residue is
greater than 200 mg, repeat the analysis using a smaller sample aliquot. 2) If the
pH value is less "than 4.0, raise tne pH of tne aliquot (using NaOH titrant) to between

i pH 4 and 8 and subtract the weight of sodium added from the welgth of the residue.
3) Residue will be weighed either to constant weight pursuant to Section 7.6 of Method

_.. 160.1 the final weight is to be used for calculations. Constant weight 1s defined as
a) less than 0.5 mg or less than 4S weight loss from the previous weight, whichever is

( -- smaller, or b) dried overnight (12 hours drying time) with a single weight used for
calculations.

9. Analytical results required (if known, specify format for data sheets, QA/OC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Identify the PC reference sample lot numbers used and their true values with 951 con-
fidence intervals.Bench recoras of tare weignts, final weights, additional weights
to determine constant weights, volumes filtered, blanks, duplicate samples, and refer-
ence samples will be provided with copies of work sheets used to calculate results .

_Patesiand time of 1) determination of tare weights, 2) sample filtration, and 3) deter-
mination of residue weignts and constant residue weights will be part of bencn recoras.

_A11 records of analysis must be leolbl-e and sufficient to recalculate all sample_____
concentrations a n a Q A r e s u l t s . " " ~ ~

r 10. Other (use additional sheets or attach supplementary information, as needed):L • • . . . .
11. Name of sampling/shipping contact: ____... . ______&ff.Q

Phone:

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



5/024G-0-6/87 | |J^ * / IDS in Water 6/29/87

1 • DATA- REQUIREMENTS - > , ... ,,- » .„. . v-w<* -.

Parameter Detection Limit Precision Desired
or Cone.)

IDS ____________ 20 mg/1 _________ Difference 1n duplicate
sample aliquots snail

Note; These are mini- _ _______________ not exceed 2 mg for
mum requirements. residues. Duplicate
Report the actual _______________ differences shall not
detection limits useo exceed lOi for sample
based on allowable values oreater than
methodology options. 200 mg/1

II. QUALITY CONTROL REQUIREMENTS Do not use any designated field blanks for QA Audits.

Audits Required Frequency of Audits Limits* (+* or Cone.)

1. 1 set of EPA QC 1 per samole set 85-115? Recovery
Mi neraTReference
Samples*- 2 concen-
tration levels.

At least 1 per group of i'(10S or 2 ing of residue}
2. Lab Duplicate____ 10 or fewer samples___ ~______________

At least 1 per group of - 20 mg/1 to + 20 mg/1
3. Lab Blanks (100 ml 10 or fewer samples <______________

of filtered reagent
water)________ • __

* Alternate reference samples must be approved by Region V RSCC prior to analysis,

III. *Act1on Required 1f Limits are Exceeded;
fCfl»YJW7C

Take corrective action and celMtf. samoles. Contact .SMO, •- ̂



ii~i
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''5/025___-H/8? ̂ T€̂ k ̂  I -2- TSS in water 6/29/87

6. Approximate number of days results required after lab receipt of samples: 30_____

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1. EPA Method 160.2, 1983 ed.» (Gravimetric. Dried at 103° - 105° C) using glass fiber
filter discs witnout organic binder such as: MilliporeAP-40, Reeve Angel 934-AH,
Gelman A/E, or equivalent. Use only membrane filter apparatus with 47 mm diameter
glass fiber filter and a coarse (40-60 micron) fritted disc filter support.The filter
and support specifications are mandatory. Samples will be held at 4°C until sample
analysis and validation of results are completed.Holding time is 7 days from oate
of sample collection._____________________________________'

8. Specail technical instructionns (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

1. Sample aliauot volumes are selected
on the basis of the following factors, a) During initial sample filtratrion, filtration
rate should not drop rapidly, or require more than 5 minutes of filtratrion time. (In-
crease tne filter area or decrease trie sample volume as needed for sample reanalysis),
b) The sample aliouot filtered should provide a residue with greater than 1.0 mg for___
aliquots less thani 200ml in volume, ana c) Sample aliquots should not exceed 200ml in
volume. 2. Duplicate sample aliouots will be filtered with 2 or more intervening_________
s a m p l e s . 3 T F i n a l residues are to fie weighed either to constant weignt pursuant to
Section 7.6 of Method 160.1 (The final weight is to be used for calculations), or dried
overnignt 112 nours of drying time) witn the single weignt used for calculations.Constant
weight is defined as less than 0.5 mg or less than a; weight loss from the previous_______
weight, whichever is smaller.4"TUse only cne method specified above in items 7 ana
8.__________________________________________________________

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Identify EPA PC reference sample lot numbers -used and their true values and 95S con-
fidence intervals.Bencn records of tare weignts, final weignts, volumes filtered, olanxs,
duplicate samples, and reference samples (all in the order filtered) will be provided
along with copies of worlcsneets used to calculate results.Dates and time of a) filtra- ."
tion of Initial 100ml volume, b) determination of tare weights, c) sample filtration, and
d) determination of constant residue weights will be part of bench records. Al 1 records of
analysis must be leaible and sufficient to recalculate all sample concentrations and

L- QA results.

10. Other (use additional sheets or attach supplementary Information, as needed):

11. Name 'of sampling/shipping contact: ._ . ____ . „. . Crrfe.q

Phone: 4-/4- V<T?- * II)

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



5/025G-H/8? -3- TSS in water 6/29/87

I. DATA REQUIREMENTS

Parameter

Suspended Solids_________

Note; These are minimum
requirements. Report the
actual detection limits
used based on a l lowab le
methodoloav ootions.

Detect ion L i m i t

2-3 mg/1 for 200 ml

sample aliouot

Precision Desired
(_i or Conc.j

Difference in duplicate
results snail not exceed
0.5 mq for duplicate
aliquots filtered.

II. QUALITY CONTROL REQUIREMENTS Do not use designated field blanks for QA Audits.

Audits Required Frequency of Audits Limits* (+' or Cone.)

1) Lab Ouolicates
(See item 8.3 on Page 2)

2) Lab Blanks_______
( (200 ml aliquots)

3) 1 set of 2 EPA DC
Residue Reference
Samoles-2 concentration
levels

1 per group of 10 or
fewer samoles

1 per group or 10 or
fewer samoles

1 oer samole set

less than 0.5 mgf8^

-0.5 to +0.5 mo

< 5 mg/1 error for con-
centrations <^ to 50 mg/1
or < or - to"lO' for nom-
inal concentrations > tnan
50 mg/1___________

Alternate reference samples must be approbed by Region V RSCC prior to analysis.

III. *Action Required 1f Limits are Exceeded;

Take corrective action and reanalyze samples.

Contact



5/002__-0-6/87 l̂lf̂ l̂ Analysis for alkalinity 6/29/87

4. Estimated date(s) of collection:

Estimated date(s) and method of shipment; Daily by overnight carrier_________________

6. Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days of receipt of samples.________

7. Analytical protocol required (attach copy 1f other than a protocol currently used in
this program):

1) Alkalinity EPA Method 310.1 (Titrimetric. ph 4.S) 2) Standard Methods, 16th Edition,

Method 403 4c and 4d.__________________________________________

Samples will be stored at 4°c until analysis and validation of results.

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Samoles holdino time should not exceed
days from date of collection. Use potentiometric titration to pH 4.5 for alkalinity >
20 mo/1 as CaCOy For concentrations <20 mg/1, use EPA Method 310.1 (Section 6.3) or
Stanoard Metnods, Metnoa 403 4 d . D o not use titrant volumes greater tnan 50m).
Obtain approval of CPHS, CRL prior to use of any other m'eth'od._______________

Use Na?COi to standardize titrant. Standardize the pH meter and the titrant each day.

Standardize the oH meter usina at least two buffers which bracket the end point._______

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion:

The Test procedure used will be clearly identified. Bench
records tabulating the order of analysis Including pH meter calibration, titrant standardi-
zation. lab blanks, samples, lab control standards, duplicates, etc.. with resulting_____
titrant volumes or readouts will be provided along with calculation worxsneets.AM
records will be legible and sufficient to recalculate all sample concentrations and OA______
audit results.Report method of titrant s t a n d a r d i z a t i o n . " ~ ~
EPA PC Reference samples, or any other reference sample or Initial calibration verification.
will be identified as to source, lot number, and sample number.Corresponding "true" or
target values and associated 95* confidence limits for analysis results will be provided
for all reference samples u s e d . '

10. Other (use additional sheets or att'ach supplementary information, as needed):

u. Name of sampling/shipping contact:

Phone:



b/UUZG-U-6/b/

I. DATA REQUIREMENTS

Parameter:

Alkalinity

NOTE: These are minimum
requirements.
actual detection limits
used based on allowable
methodologies.

3.

Detection Limit

2 mo/1 for low level

20 mg/1 for high level

Analysis of alkal ini ty
6/29/87

Precision Desired
l+i or Cone.)

+ ? mg/1 for Cone.
" 20 mo/1 CaOh
+ 101 for Cone.
" > 20 mq/1

QC REQUIREMENTS - Do not use designated field blanks for QA audits.
The QA audits below will be done for each group of low-level and high-level
akalinity determinations.

Audits Reauired

lab blank

Frequency of Audits

at least 1 per group of
10 or fewer samoles

Limits* (I or Cone.)

<10 mg/1 for high-
level samples tested.
<2 mg/U for low-
Tevel sTmoles tested.

lao duplicate at least 1 per group of
10 or fewer samoles

+. 105 or +_ 2 mg/1

lab control samole
I set of EPA QC mineral
reference samoles

1 per samole set 90-1105 recovery.

II. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanlyze samples.

Contact

lease return this request to the Sample Management Office as soon as possible to expedite
. esslng of your request for special analytical services. Should you have any questions
r need any assistance, please call the Sample Management Office.



5/016_-0-6/87 ^"1 JBÎ ^ • Total Phospfiorus 6/29/87

4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: _______ fia\\\4

. Number of days analysis and' data required after laboratory receipt of samples:

Laboratory should report results within 30 days after receipt of samples.

7. Analytical protocol required (attach copy 1f other than a protocol currently used in
this program):

Total Phosphorus EPA Method 365.1 (Automated. Colorimetric, Ascorbic Acid)

Total Phosphorus EPA Method 365.2 (Automated, Colorimetric, Single Reagent) _____

Total Phosphorus EPA Method 365.4 (Block Digestor)

Samples will be preserved in the field with 1 ml/1 H?SOa to pH <2 and stored at 49C

until analysis and validation of results. _______________________________________________

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.) Check sample pH using wide-range pH paper. If
the pH>2, contact CPMS, CRL for instructions:

Dilute and redigest samples with absorbances
or peak heights higher than the highest standanH All standards, blanics, audits, etc.
must be digested. The holding time is not to exceed 28 days from sample collection.
Use only the metnod(s) specified above. The calibration curve must include at least 5
standards. (One of the standards must be zero concentration).

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
: Chain-of -Custody documentation, etc.). If not completed, format of results will be

left to program discretion:
••< The test procedure used will be clearly identified. Bench

records and all records of analysis and calculations for samples, blanks, duplicates,
spikes and all control checks with peak height or response and concentrations will be
provided with copies of worksheets. Results will be reported as ing/ 1 P. Any digestion log

I . will be provided showing sample aliquots and concentrations of all samples tested. Records
i must be legible and sufficient to recalculate all concentrations. A photocopy of the

Instrument readout I.e. stripcharts. printer tapes, etc, must be Included. ____
EPA QC reference samples, or any other reference sample or initial calioration verification

^_ will be Identified as to source, lot number, and sample number. Corresponding "true* or
^ target values and associated 95S confidence limits for analysis results will be provided

for all reference samples used.
r
L 10. Other (use additional sheets or attach supplementary Information, as needed):

n. Name of sampling/shipping contact;

(i O ) AJMALl^Ji ti^a'b'*^ 0yj*/

Phone: ^ /V/ - V 5?- /?//



5/016G-0-6/87 Total Phosphorus 6/29/87

I. DATA REQUIREMENTS

Parameter;

Total P ________

NOTE; These are minimum
requirements. Report
actual detection limits
used based on specified
methodologies.

Detection Limit

0.05 mg/1

Precision Desired
(+* or Cone.)

Duplicate results must
agree to within 10%
for concentrations
> 0.5 rog/1 or witftin
7.05 mg/1 for con-
centratlons < 0.5 mg/1

II. PC REQUIREMENTS - Do not use designated field blanks for QA audits

Audits Required

Matrix Spike*

lab Duplicate

Lab Blank (Also serves as
a calibration

Frequency of Audits Limits* (' or Cone.)

at least 1 per group of
10 or fewer samples 851 - 1151

at least 1 per group of
10 or fewer samples . . +_ (10% or 0.05 mg/1)

at least 1 per group of
10 or fewer samples <0.05 mo/1

Calibration verification
standard

1 set of ERA nutrient OC
reference samoles cone. 344

1 per group of 10 samples 901 - 110'
and end of sample set

1 per sample set 85* - 115s

*The matrix spike concentrations will be approximately 30% or larger of sample
concentrations, but spiked samples shall not exceed the working range of the
standard curve.

11. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples.
*

Contact -S/TTQ •-'•- I- . ••••- ••••' '

l-ise return this request to the Sample Management Office as soon as possible to expedite
»ssing of your request for special analytical services. Should you have any questions

• need any assistance, please call the Sample Management Office.



5/015__-0-7/87 | r*f^ * f Vw Total *J«ldan1 Nitrogen July 30, 1987

4. Estimated date(s) of collection:

5. Estimated da te(s ) and method of shipment:________f^Q\{^ \>^ &1 &ff\\ti\\t-J———; -.,

6. Number of days analysis and data required after laboratory receipt of samples:

Laboratories shall report results within 30 days after receipt of samples_________

7. Analytical protocol required (attach copy 1f other than a protocol currently used in
this program):

1) EPA Method 351.2 (Colorimetrlc, Block Digester, AA II)
2) EPA Method 351.3 (Colorimetric, TUrimetric, or Potentlometric ) (NOTE: For Method
351.3 the micro-Kjeldahl technique 1s not acceptable.) Samples will be preserved in the
field using H2SO* (Iml/L) to pH<2, samples will be stored at 4eC until analysis and
validation of results.

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

For all Methods: Analyze samples within 28
days after collection. Check the sample pH (wide range pH p a p e r ) . I f tne pH>2, contac;
CPMS, CRL for instructions. Use nicotinic acid for the control standard. Use an organic
nitrogen compound for tne matrix s p i k e . U s e only the Methods specif ied in item 7 . M e t r i c
351.3 requires distillation separation, prior to all final ammonia measurements.
For Method 351.3: Use only the Colorimetric method for samples containing less than

For Colorimetric Methods (351.2 and 351.3); Use at least five calibration standards
(including a zero concentration standard). Dilute and reanalyze samples with concentra-
tions that exceed the highest calibration standard. ________________________^____
For the Potentiometric Method ( 3 5 1 . 3 ) : U s e at least four calibration s tandards .Di lu te
and reanalyze samples with concentrations that exceed the highest calibration standard.

( For the Titrimetric Method (351.3) :Standard ize the titrant eacn day. Inc lude records
of Indicator blank.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

.Identify the test procedure and options used. Provid* bench
records and all records of calibration, analyses, and calculations for standards, samples
blanks, any titration indicator b lanks, dupl icates, spikes, controls, e t c . I n c l u d e ab- .
sorbances, peak heiohts, responses, concentrations, etc, for each measurement. Include •
digestion logs snowing sample volumes and dilutions for all samp les . Iden t i f y organic
nitrogen compound used for matrix spikes. Records must be legible and sufficient to___
recalculate all concentrations and QA audit resu l ts .Prov ide pnotocopies of all instru-
ment readouts (i.e. striocharts, print-outs. etc). Report results as mq K/l. Identify
the compound used for the matrix spike.
EPA QC reference samples, or any other reference sample or initial calibration verifica-
tion, will be Identified as to source, lot number, and sample number. Corresponding "tru"
or target values and associated 955 confidence limits for analysis results will be provi-
ded for all reference samples used.

|j 10. Other (use additional sheets or attach supplementary Information, as needed):

11. Name of sampling/shipping contact:

Phone: *]*-^- Kill



5/015G-0-7/87 ^>|f frJ - T Total Kjeldahl Nitrogen July 30, 1987
I 1*1 ™ 90 3.

I. DATA REQUIREMENTS

Parameter; Detection Limit Precision Desired
. • . l+X or Cone.) >.-•'•** *"

TKN _____• 0.1 mg N/1______ Duplicate sample results
f i O T E : T h e s e ^ a r e m u s t agree within 0 . 1 mg/1
minimum reouiregents. ____________ for concentrations <1 mg/1
Report t h e a c t u a l a n d within 1 0 5 f o r concen-
detection limit used ____________ trations > or • to 1 mg/1
based on a)lowable
methodoloav options.

II. QC REQUIREMENTS Do not use designated field blanks for OA audits.

Audits Required Frequency of Audits Limits* (5 or Cone.)

Control standards (Nicotinic one per set_______ 70 - 1105 recovery
Acid)

Matrix soike*_____ one per group of 10 or 85 - 115* recovery
fewer samples '• ..

Lab duplicate_____ •_____•____ + (101 or 0.1 mo N/1)

Lab blank •______"_____ + 0.1 mq N/1_______
CaliDration verification * * a n d a t " "

Standard the end of the set 90 - 1105
1 set of E?A QC nutrient
reference samples one per set_______ 85 - 1155
cone. 3 and 4.:

*Matrix spike concentration will be greater than 30* of the sample concentration
but will not exceed the highest calibration standard. Matrix spikes will be
prepared from an organic nitrogen compound.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED;

Take corrective action and reanalyze samples.___________________'

Contact .SMO ' - - ~" -----

"^ease return this request to the Sample Management Office as soon as possible to expedite
-. ocessing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



NHH5/013_j-0-6/87 flfn̂ C I Ammonia in Water 6/30/87

4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by overnight carrier_____

6. Number of days analysis and data required after laboratory receipt of samples:

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1) EPA Method 350.1 (Automated Phenate). or_______________________

2) EPA Method 350.3 (Potentiometric, Ion Selective Electrode)._________________

Samples will be stored at A° c until.analysis and validation of results. Sample_____

aliouots will be preserved in the field with sulfuric acid (1 ml/1 to pH < 2)._______

The working concentration ranee of Method 350.1 Auto Analyzer should be 0.1 to 10 rnq/1

NH^-N or lesser concentration.____________________________________

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Check sample pH (wide range pH paoer). If pH >
contact Jay Thakkar, CPMS, CRL for instructions.Dilute and rerun samples witn p e a * ~
heights or concentrations higher than the highest standard. The holding time is not to
exceed 28 days from sample collection.All solutions should be made with amonia-free water
For Method 350.3 calibrate the electrometer with standards in order of increasing concen-
tration of ammonia. The pH of the solution after the addition of .NAOH must oe above 11.
Use only the methodfs) specified above. Standard curve for Method 350.1 must include at
least 5 standards (one of whicn is zero concentration).Standard curve for Hecnod 350.3
must include at least 4 standards between 0.1 and 10.0 mq/1 NH3-N. All standards, blanks,
dilution water, ana dilutee samples must be acidified witn 1 ml/1 H2S04.

9. Analytical results required (if known, specify format for data sheets, QA/OC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion:

The test procedure used will be clearly identified. Bench
records tabulating the order.of calioration standards, lao blanks, samples, lao control
standards, spikes, duplicate, etc, with resulting peak heights, millivolts, or coneentratioi
readouts, will be provides along witn copies of worksheets used to calculate ammonia re-
sults. If Method 350.3 is used, the standard curve should be provided. A photocopy of the
Instrument readout i.e. strip charts, printer tapes, etc. must be included. All records
analyses and calculation must be legible and sufficient to recalculate all concentrations.
Results a r e t o b e i n mg/-N p e r l i t e r . \
EPA PC reference samples, or any other reference sample or initial calibration verification.
will be identified as to source, lot numoer, ana sample numoer. Corresponding true" or
target values and associated 9Si-confidence limits for analysis results will be provided
for ail reference samples used.

10. Other (yse additional sheets or attach supplementary information, as needed):
. /fegxnJf u^dk x-gr^V^j

__ ... G+&)11. Name of sampling/shipping contact:

Phone: 4/Y~ 75"̂



5/013G-0-6/87

I,

II,

DATA REQUIREMENTS

Parameter;

Ammonia

-3-

Detection Limit

Analysis of arrnonia
June 30, 1987

0.1 mg/ l -N

Precision Desired
l_S or Cone.)

Duplicate results must
agree to witnin iOx
for concentrations
> lmg/1 or to witnin
7.1mo71 for concen-
trations <1 mg/1

_____________ ____________ ^Results will be re-
• . ported to tne near-

<_____________ _____\_______ cst 0.05 mg/1 and t_o_ •
2 significant figures

______________ _____________ for concentrations
exceeding 1/mg/l-N.

GENERAL STATEMENT
PC REQUIREMENTS - Do not use designated field blanks for QA Audits.

NOTE; These are minimum
requirements. Report
actual detection limits
used based on specified
methodologies.

a) For Method 350.1
Audits Reauired

Matrix Soike*

Lab Duolicate

lab Blank____________

T_Cal ibration verifieation

1 set of E?A OC Nutrient
reference samples. Cone.
1 & 2

b) For Method 350.5

Lab Duolicate

Lab Blank______

Calibration verification
standard__________
1 sec, of EPA OC Nutrient
reference samples. Cone.
1 & 2.

Frequency of Audits

at least 1 per group of
10 or fewer samples

at least 1 per group of
10 or fewer samples

at least 1 per group of*
10 or fewer samoles

Limits* (' or Cone.)

85; - 115:_____

__ lOi or 0.1 mg/1

__0.1 mg/1

1 per group of 10 samples 90S - llOi

1 oer samole set

at least 1 per group of
10 or fewer samples

at least 1 per group of
10 or fewer-samples

1 per 10 samples and
end of set __

1 per samole set

85S -

10* or 0.1 mc/1

__ 0.1 mg/1

- not

855 - 1155

*Matrix spike concentrations will be greater than 301 of sample concentrations, but spiked
samples should not exceed working concentration range of standard curve.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED;

Take corrective action and reanalyze samples - Contact Sfl]Q"' ' •'"' ~'~!~^ • -

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



s ) of collection;

c

ed date(s) and method of shipment;

6. Number of days analysis and data required after laboratory receipt of samples:
______________________________________________ 70

/. Analytical protocol required (attach copy if other than a protocol currently used in
this program):
1) EPA Method 353.1 (color'imet.-ic, automated hydrazine reduction). ______ ..
2) EPA Method 353.2 (colonmetric, automated cadmium reduction). ""
3) EPA Method 353.3 (colorimetric, manual cadmium reduction).

For all methods:
Samples will be stored at **C until analysis and validation of results. Samples will
be preserved in the field with sulfuric acid (1 ml/1) to pH<2. The analytical workin;
range shall not exceed 0.1 to 10.0-mg/l N. ________________________ • ___ '

For Methods 353.2 or 353.3; If more than one reduction column is used separate ____
calibrations, QA audits, and records are required for each column. The column used
must be identified for each analytical result. ______________________ ___

Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Analyze the samples within 28 days after
collection. Check the sample pH (wide range pH paper is acceptable). If the pH>2
contact CPHS, CRL for instructions. Use only the methods specified in item 7. Obtain
approval of CPMS, CRL before using any other method.
For Methods 353.2 and 353.3; After checking the oH it is recommended that the laboratory
check for residual cnlonne (or oxidizing reagents) ana sulfide using test strips such as
starch iodide and lead acetate papers. Contact CPMS, CRL if these interferences are ___
present; however, tne laboratory must remove these interferences prior to analysis.
The laboratory must also minimize interferences due to -metals in order to prolong column
Vife. (See Section 7.1.2 of method 353.3) It is suggested that the laooratory may dilute
samples up to ten-fold prior to analysis (Section 7. A of Method 353.3) provided that the
final analytical woricing range does not exceed 0.1 to 10.0 mg/1 N.
For all methods: Neutralize samples to oH 5-9 (or to phenolphthalein color end-point)
prior to analysis. Dilute and reanalyze the neutralized samples if the concentrations
exceed that of the highest standard. Use at least five calibration standards (including
a zero standard ). Prepare tne lao blank using 1 ml of H2S04/1. Neutralize and analyze
it like a sample.

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion:

The test procedure used must be clearly identified. Bench
records tabulating the order of calibration standards, lao control standards, lab blanks,
samples, soikes, duplicates, etc., with resulting absorbances or concentration readouts
will be provided. Worksheets used to calculate results will be included. Any sample
treatment to remove interferences will be documented. The laboratory shall submit photo-
copies of tne instrument readout (strip-cnarts, printer capes, etc.) All records of
analysis and calculations must be legible and sufficient to recalculate all concentrations.
Results are to be reported as mg N/l.
EPA QC reference samples, or any other reference sample or initial calibration verification
will be identified as to source, lot number, and sample number. Corresponding "true" or
target values and associated 955 confidence limits for analysis results will be provided
for all reference samples used. -
Other (use additional sheets or attach supplementary, information, as needed):

''

11. Name of sampling/shipping contact;



. _ ^Analysis of Nitrate 6 /29/87

I. DATA REQUIREMENTS

Parameter; Detection Limit Precision Desired
(+S or Cone.)

Nitrate + Nitrite 0.10 mg/1 as N Duplicate results must
be within lOi for con-

______________ _______ ; ____ centrations >lmg/l
' • " • ' Note: These are minimum . or within O.T mg/1 for

requirement s. Report actual > _____________ concentrations < lmg/1
detection limits used based Results will be~~reported
on allowable methodology ____________ to the nearest 0.1 mg/1
options. for cone, less than 1.0

m ____________ ____________ mg/1 and to 2 significant
figures for cone, exceed-

_____________ ____________ Ing 1 mg/l-N. _____

II. QC REQUIREMENTS - Do not use any designated field blanks for QA audits.

Audits Required Frequency of Audits Limits* (I or Cone.)

Matrix Spike* 1 per group of 10 or 85S - 115;
fewer samples

Lao Duplicate 1 per group of 10 or (̂10X - or 0.1 0 mg/1)
fewer samoles ~"__

Lab Blan* I1ml/I H2S°4) 2 per sample set <0.1 mg/1

Calibration verification 1 per group_____ ' * 901 - 1101
standard of 10 or fewer samples and

at end of run
Calibration olanic 1 per group of 10 < 0.1 mg/1

samoles or less
1 set of EPA Nutrient QC
reference samples-cone. 1 per sample set____ 851 - 115%
1 and 2,or EPA F/tiQ^
PC sample. WS series ______________ _______
Cone, 1 and 2

*Matrix spike concentrations will be 30i or larger, of sample concentrations,
but spiked samples should not exceed working concentration range of standard
curve.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED;

Take corrective action and reanalyze samoles. Contact SiTlO " " ': - -

'lease return this request to the Sample Management Office as soon as possible to expedite
jrocessing of your request for special analytical services. Should you have any questions
<"• need any assistance, please call the Sample Management Office.



5/018__-0-6/87 A f^\ | COO (Hi- and Lo-levels)
"* - 2 • 6-26-87

L

COP-1
4. Estimated date(s) of co!1ection:

.. Estimated date(s) and method of shipment: ____ ;—————
6. Number of days analysis and data required after laboratory receipt of samples:

30

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

EPA Method 410.1 (Titrimetric, Mid-level) for COO > 50 mg/1 .
EPA Method 410.2 (Titrimetric, Low-level) for COO " 50 mg/1.

Use Section 7.1 of Method 410.3 if chloride, concentration exceeds 2000 mg/1 in a sample.
If titration blanx is necessary for each different amount of mercuric sulfate used for
Inhibition of chloride interference, SAS Packing Lists will note the samples requiring
assessment of cnloride interferences. Measurement of chloride will be done using any
method of "Standard Methods" ,16th ed., or "EPA Methods for Chemical Analysis of Water and
Wastes", 1983 ed., whenever possible chloride interference is noted.

_ Samples will be preserved with 1 ml of H?SOa to oH less than 2 and kept at 4°C until
sample analysis and validation of results are completed. Holding time is not to exceed 2
days from date of sample collection. _________________________________

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

• •>
. 1. Check sample pH (wide range pH paper). If pH>2, contact CPMS, CRL for further

Instructions.
2 Use a) 50 ml sample aiiquots for ootn metnoas, bj 0.250 N ^2^r2^1 reagent and 0.25 N

ferrous ammonium sulfate titrant for Method 410.1, and c) 0.0250 N K?Cr?0? reagent
and 0.025 N ferrous ammonium sulfate turant for Method 410.2.

3t Dilate and reanalyze (by Method 410.1) any samples, with COD values >80Q mg/1 or ti-
trant volumes < 5.0 ml.- Reanalyze samples (by Method 410.1) if initial sample values
are > 50 mg/1 COO by Method 410.2. Reanalyze samples (by Method 1̂0.2) if initial
sample values are < 50 mg/1 COD Dy Metnoa 410.1.

4. Any sample alicuots < 50 mis will be diluted to 50 mis so that the COD reaction mix- '
ture w i l l De 501 H2S04/ 50i water by volume.

5. Titration blanks will be determined, at least in duplicate each day of analysis and
will not differ more tnan + 0.1 ml titrant for Method 410.1 and * 1.0 m] titrant for
Method 410.2. ________ "" ____________________ " _____________________

6T Separate sets of QA Audits will be performed for each method, if Dotn methods are
used. _______ . _ _ _ . . . . _ .

T". Use potassium hydrogen pnthal ate as a matrix spike compound. Use 20 mg/1 matrix spiki
concentration for Method 410.2. _______________________________ •_...._

8. Samples will be refluxed for at least 2 hours.
9. Homogenize sample aliouots, as necessary, to obtain sample aliquots of representative

suspended solias. .•
10. Use only the method specified.



5/013G-0-6/37

I. DATA REQUIREMENTS

Parameter:

COD (Method 410.1)

COO (Method 410.2)

NOTE; These are minimum
requirements. Report
actual detection limits
used &aseo on specified
methodologies.

II. OC REQUIREMENTS

Detection Limit

50 mg/1

5 mq/1

COD (Hi- and Lo-Levels) 6-26-87

Precision Desired
(__• or Cone.)

Method 410.1; Differences in
sample duplicates are to be
< or • to 0.2 ml titrant or
< 8 mg/1 for concentrations
7 80 mg/1 and < IPX for COD
concentrations exceeding
80 mg/1.______
Method 410.2: Differences in^
sample duplicate results are t
be '<_ 1.0 ml titrant or <. 4 mg/
for""concentrations less~than
40 mg/1 and are to be £ 5 mg/1
for concentrations between 40
50 mg/1,

Audits Required

Matrix spike fKHP)
Method 410.1"
Method 41Q.2(Use 20 mg/1 spike)

Lab duolicate

Frequency of Audits

at least 1 per group of
10 or fewer samples

Titration blank (used for
calculation of results)

1 set of EPA.OC Demand
Reference samples -
2 concentration levels

at least 2 per sample
set for each method used

1 per sample set for
eacn metnod used

Limits* (5 or Cone.)

85 - 115: Recovery (410.1)
75 - 125S Recovery (410.2)

Diff < ( 8 mg/1 or 105)
" (410.1)

Diff < ( 4 mg/1 - 5 mg/1)
(410.2)

Diff in titrant volumes shall
not exceed 0.1 ml for 410.1

"and 1.0 ml for 410.2

90 - llOi Recovery or £ 8 mg/1
error for 410.1 and <~5 mg/1
error for 410.2 in aTiquot - "
tested

* - Matrix spike will be greater than 30% of the sample concentration, but spiked sample
shall not exceed 800 mg/1 for Method 410.1.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take correctlve action and reanalyze samples. Contact SmO ';___ — •

->ase return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.
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12. Data Requirements

Parameter

13. QC Requirements

Audits Required

3

Detection Limit
Precision Desired

(-% or Concentration)
O.\0 ' ah

Limits
Frequency of Audits (Percent or Concentration)

/ J/"i tO , m^X »/ 2- ^~ Q. I '/ _____
I >'* 5 . ^ f

O.I'/-

10 ' 1 1 5" V.

IP yp *// o 7.

14. Action Required if Limits are Exceeded -/ 7.

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you have any
questions or need any assistance, please contact /our Regional representative at the
Sample Management Office.

P-7



ATTACHMENT I

. Determination of organic carbon(5) in soil, using sub-aliquots of
air-dried soil, passed through a 100 mesh to 140 mesh screen. All of the
sub-aliquot must pass the screen. Applicable organic carbon concentration
range of interest is 0.1$ to 2$ (or larger) in soil, (dry weight basis).
Laboratory may report lower concentration values.

Test procedures used for determining soil shall be theory combustion
(resistence furnace), 2) Dry combustion (induction furnace), 3) Dry combusiton
(automated methods), or 4) Wet combustion (combustion train) methods of
analysis specified by Table 29-1 of "Methods of Soil Analyses," Part 2 -
Chemical and Microbiological properties, 2nd ed., 1982, American Society of
Agronomy, and Soil Science Society of America, Madison, Wisconsin. Copies
of this copyrighted material are not being provided, because no laboratory
doing organic carbon analysis of soil should be without it.

Any automated dry combustion test procedure used must provide results
consistent with the other 3 methodologies and must be consistent with the
requirements of Chapter 29, Sections 29-1, 29-2, and 29-3, "Methods of Soil
Analysis" (MSA) Part II, 2nd ed., as appropriate. Soils can be calcerous
or noncalcerous soils, with varying amounts of organic carbon. Soils
determined.may be subsurface as well as surface soils. If peat or muck
soils are ever encountered, the laboratory will provide with the case
narrative, limitations of any sample results and any'solutions to problems
encountered. This is also true for any other problem sample types encountered.

The laboratory, providing organic carbon analysis data, will provide
information with the case narrative concerning methodology, instrumentation,
and specific QA practices used for the set of soils tested. Requested in-
formation is detailed in items #8, and #9 of this SAS.



ATTACHMENT 7
Analytical Methods - Organic Carbon in Soil

7a. Sample Preparation: Representative sub-aliquot of air-dried soil1 (see X solids SAS) screened through 100 or 140 mesh as appropriate.
All of the sub-aliquot must pass this screen.

b. Test for Presence of Inorganic Carbon, MSA, Part II, Section 29-3.3.1.
Place f inely ground soil on a spot plate, and moisten with a few drops
of water. Add 4 N HC1 dropwise to the wetted sample and observe any
effervescence. ATlow sufficient time for dolomite to react (-5 min) .
If inorganic carbon is absent proceed wi th Total Carbon in items I7c,
or 7d below. If inorganic carbon is present, or the test is not
definitive, proceed with tieir.s #7e, 6r I7f prior to Total Carbon '
measurements of Item #7c or I7d.

c. Total Carbon (Dry Combustion), MSA, Part II, Section 29-2.2.2. Use
this as a guide for instrumental specif icat ions . Instrument must test
solid sample directly. I l lus t ra t ive examples of this methodology are:

1) Total Carbon (Dry Combustion - M e d i u m Temperature Resistance
Furnace), MSA, Part II, Section 29-2.2.3.

2) Total Carbon (Dry Combusiton - High Temperature Induction
Furnace), MSA, Part II, Section 29-2.2.4.

3) Total Carbon (Dry Combusiton - Other Instrumental Methods) , MSA,
Part II, Section 29-2.2.5. Any other instrumentation such as
this must be justified and provide results as precise and
accurate as the results from Sections 29-2.2.3, and 29-2.2.4.

L d. Total Carbon (Wet Digestion), MSA, part II, Section 29-2.3.2 Soil digested
in 60:40 mixture of su l fur ic acid and phosphoric acid (containing KgCi

f C02 evolved is absorbed and weighed, or absorbed in standard base and
I titrated.

1) Specific examples are found in MSA, Part II, Figure 29-2,
f Figure 29-3, and Section 29-2.3.3.

e. Pretreatment prior to Dry Combustion, MSA, Part II, Section 29-3.3.3.
p Inorganic carbon is removed by treating sample in a combustion boat,
y with 55 sulfurous acid (HgSOs). After several hours, remove them excess H2S03 by leaving overnight in an evacuated dessicator. Read

citation for further details.

L f. Pretreatment prior to Wet Digestion, MSA, Part II, Seciton 29-3.3.2.
• Inorganic carbon is removed by sulfuric acid - ferrous sulfate reagent

p in apparatus used for total carbon (Wet Digestion) prior to Total
:.- Carbon measurement. See citation for fur ther details .

- (cent, next page) -



ATTACHMENT 7 { Cont.)

Use only the methods specified above or obtain approval of CPHS,
CRL prior to use of other method. Test procedure description, and
description of specific measurement principles including equivalency
to each of the 10 items of Figure 29-1 of HSA, part II and sample
pretreatmenst of Section 29-3, MSA, Part II.

Laboratory performing Total Carbon determinations must use and have
a recognized procedure for removal of any inorganic carbon in sample.
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ATTACHMENT 8

A variety of apparatus, Instrumentation, sample preparation systems
and read-outs can be used. It 1s the responsibility of the laboratory to
provide appropriate QC audits and QC data with each set of samples tested.

If Instrumentation requires calibration,.provide calibration curve,
Including zero concentration standard and preparation blanks. Provide
positive control (a test sample prepared independently from calibration
standards) that provides a measure of accuracy of system. This should be done
for all systems including graraetric read-outs.

f

I
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ATTACHMENT 9
Analytical Results Required

As part of Case Narrative, attach description of test procedure and
instrumentation used for measurement of Total C and removal of any Inorganic
C. Test procdure description must include sufficient information that the
nature of specific analytical result deliverables can be determined including
QC audits. In Case Narrative, discuss any problem type samples (including
peat or muck soils), limitations on any sample results, and soultion taken to
resolve any problems. A sample preparation log will be provided, as appropriate.

Bench record tabulating any order of any sample weights and tare weights
of absorbed COg, instrument calibrations, blanks, QA audits, etc., must be
provided along with copies of any worksheets used to calculate results. In-
clude copies of any instrument readouts. All must be legible. Report results
as % organic Carbon on a dry weight basis (103-105°).



ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7. Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this
SAS request.

Section 9. All original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section 6, above.



ti> D854
Specific snvit), Tj/20 C - K x specific gravity.

wbert:
JC - a Dumber found by divjdinf the relative denary of

water at temperature T, by the relative density of water
at 20'C. Values for a range of temperatures are given
ia Table 1.

9.3 When it is desired to report the specific gravity value
based on water at 4'C, such a specific gravity value may be
calculated by ouhiplyini the specific gravity value at ten*
perature T, by the relative density of water at temperature
Tf

9.4 When any portion of the original'sample of so3 is
eliminated in the preparation of the test sample, the portion
on which the test has been made shall be reported.
10. PrtcisJae aad Bias

10.1 Criteria for judging the acceptability of specific gravity
test results obtained by this test method on material pissing

the No. 4 (4.75-mm) sieve are given as follows (Note I):
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Itefnctl eannent. wise* you mt)> «!•>}. » you b* Mr jcv uomnum /»*» nor nc»»<o' t hr hurry you tmuo' mm /our
*••* tr««n 10 mt ASrw CcmnBM on Stanorot. ?»»«/te» St.. Pr*tomn». M T»f 03.
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U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office
P.O. Box SIS - Alexandria, Virginia 22313
Phone: 703/557-2490 - FTS/557-2»90

SAS Number

SPECIAL ANALYTICAL SERVICES
Client Request

r

li
r

A.

B.

C.

Regional Transmittal

EPA Region/Client: — "" ""%,-

Telephone Request

RSCC Representative:

Telephone Number: (312.) 3*3- 272,0

D. Date of Request:,

E. Site Name:

Please provide below description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous Information may result In a delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

2.

) <-x?ib'oo °

lOO

0-1 -

Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium or high concentration):

23 /Ou) (cVg// £-011

3. Purpose of analysis (specify whether Superfund (enforcement or remedial action),
RCRA, NPDES, etc.): _____________________________________

E



*. Estimated date(s) of collection:

. Estimated date(s) and method of shipment: (SVl P .3 /own0* £ Qjt

6. Number of days analysis and data required after laboratory receipt of samples: "*-"
3O ______________________________________ _^_

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program): — __________________________________ ___

. "7 _________________

8. Special technical instructions (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.): _____________________

see

9. Analytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.) If not completed, format of results
will be left to program discretion. _______________________\___

10. Other (use additional sheets or attach supplementary information, as needed):
Sd£- OL^^C^^LR^- O _

11. Name of sampling/shipping contact:
Phone: (^4) 4-$$' Xl\\

C-6
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where:
D » diameter of panicle, mm,
n " coefficient of viscosity of the suspending medium (in

this case water) in poises (varies with changes in
temperature of the suspending medium),

L m distance from the surface of the suspension to the
level at which the density of the suspension is being
measured, cm. (For a gives hydrometer aad sedimen-
tation cylinder, values vary according to the hydrom-
eter readings. This distance is known as effective
depth (Table 2)),

T » interval of time from beginning of sedimentation to
the taking of the reading, min,

C • specific gravity of soil particles, and
Gt • specific gravity (relative density) of suspending me-

dium (value may be used as 1.000 for all practical
purposes).§

NOTE 14—Siaoe Stokes' U» coosden the terminal vdodry of a
•na> t&xrt falling in an iefioiry of liquid, the size calculated ftpieaent
the diameter of tphtro that would fall at the tame rate as the toil
panicle.

15J For convenience in calculations the above equation
may be written as follows:

D-AfVZ/f
where:
K » constant depending on the temperature of the suspen-

sion and the specific gravity of the soil panicles. Values
of K for a range of temperatures and specific gravities
are given in Table 3. The value of A" does not change for
a series of readings constituting a test, while values of L
and T do vary.

15.3 Values of D may be computed with sufficient accu-
racy* using an ordinary 10-in. slide rule.

Non 15—The value of I is divided by 7*using the A- and j-tcalev
the square root being indicated on the £-scale. Without ajcenaininf the
value of the square root it may be multiplied by K. using either the C-or
C/-ule.

16. Si«»e Analysis V«lue« for Portion Finer than No. 10
(2.00-mm) Sk>e

16.1 Calculation of percentages passing the various sieves
used in sieving the portion of the sample from the hydrom-
eter lest involves several steps. The first step is to calculate
the mass of the fraction that would have been reuined on the
No. 10 sieve had it not been removed. This mass is equal to
the total percentage retained on the No. 10 sieve (100 minus
total percentage passing) times the mass of the total sample
represented by the mass of soil used (as calculated io 14.2),
and the result divided by 100.

16.2 Calculate next the total mass passing the No. 200
sieve. Add together the fractional masses retained on aD the
sieves, including the No. 10 sieve, and subtract this sum from
the mass of the total sample (as calculated in 14.2).

16.3 Calculate next the total masses passing each of the
other sieves, in a manner similar to that given in 12.2.

16.4 Calculate last the total percentages passing by di-
viding the toul mass passing (as calculated in 16.3) by the
total mass of sample (as calculated in 14.2), and multiply the
result by 100.

TABLE 2 VriUM of ErtKtvt D*t*> E*Md on Hydromn*

f̂ *W""W

*•*
nMattnQ

1X00
1X01
1X02
1X03
1X04
1X05

1X06
1X07
1X06
1X09
1X10

1X11
1X12
1X13
1X14
1X15

1X16
1X17
1X11
1X19
1X20

1X21
1X22
1X23
1X24
1X25

1X26
1X27
1X26
1X29
1X30

1.031
1.032
1X33
1X34
1X35
1X36
1X37
1.031

'VMun (Xf

•tart.
L • «f)«CT*»{
t . M raatanr • •

r 151H

Eltac**

Lem
16J
16.0
18.6
184
15.2
18.0

14.7
14.4
14.2
13.9
13.7

13 4
13.1
12.9
12.6
12J

12.1
11J
114
11J
11.0

10.7
104
WJ
10.0
t.7

94
•J
19
16
14

ll
7J
7.6
7J
7.0
•J
U
6J

4AJ
^^^_u_
•̂̂ WTl

taM
0
1
2
3
4
8

1
7
f
t
10

11
12
13
14
15

16
17
11
19
SO

2T
22
23
24
25

26
J7
2t
29
30

r^ f̂lTf

M cAK^^

t Lem
16J
191
16.0
1SJ
15.6
154

15J
1SJ
15.0
144
M.7

144
14J
14̂
14.0
UJ

13.7
134
133
13J
13X

12.9
12.7
12.5
124
12.2

12.0
11.9
11.7
114
11.4

rar1S2H

«etu«

*̂ î r
31
as
93
94
35

36
37
X
38 •
40

41
42
43
44
45

44
47
44
49
SO

81
82
S3
84
Si

S6
87
sa
89
•0

Btacfet

Lent
112
11.1
10.1
10.7
10.8

104
102
10.1
•J
8X7

ffJ
M
•-2
•.1
M

ax
U
• 4
ax
«•'
7X
7X
7J
7.4
7J

7.1
7X
•J
M
14

HfCO<* ocptn v« ewxttue »am «« «qu«cn

I -I

koexem.
•- - 1MB *4«M* aj

,**

•kA feu

ll.-Or.WI

rffeMMMtM Sll Mil •N« bM« Jrf •* * ftk*k (Mi 4IM

BW» lor a tyyomcMr i««0rc, em.
* fr^^ff iBn̂ tn 9 int Rĵ rQflvtf DbV flm,
* vQfc r̂ic 0* Hydrometer b^b. OHv. ifo

VHuw uMd in catouutrg v« r«uw n TaCM 2 •»
for ta*i fty»artwun. 151H and 1S2K
t, •14Xem

A •2TJon>
For hfOariMr 1S1«
t, »105amtararMOVigoM.OOO

• U em tor a mtdng of 1X31
Per hjreremMr 152*
L, • 10.5 on tor » rwdng of 0 0/tot

• 24 em tar a rwomg of 50 BAn

17. Graph
17.J the hydromeier analysis is performed, a graph
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104
10.2
10.1
•.*
•.7

t.6
04

6-1
6-6
64
6J
8.1

7J
7.6
7.4
7J

68
66

graph
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•c
16
17
18
19
20

21
22
23
24
25

26
27
26
29
30

2.45
0.01510
0.01511
0.01492
0.01474
041456

041436
0.01421
0.01404
0.01368
041372

0.01357
0.01342
041327
0.01312
0.01298

2JO
0.01505
041466
0.01467
0.01449
041431

041414
041397
041381
041365
041349

0.01334
0.01319
041304
0412*0
041276

2-54
0.01461
0.01462
0.01443
041425
041406

0413*1
041374
041356
0.01342
041327

041312
0.012*7
041283
041269
041256

•p*t*c
1*0

041457
041439
041421
041403
•413*6

•4136*
•41363
041337
•41321
•41306

•412*1
041277
041264
04124*
041236

iftwttrot Soi
t-66

041435
041417
0413*9
041362
•41365

841346
041332
041317
•41301
•412*6

•41272
041258
•41244
041230
041217

*****

2.70
041414
041 3W
041378
041361
041344

04132*
•41312
0412*7
0412*2
041267

041253
04123*
•41255
041212
0411*9

2.75
0413*4
041378
041351
•41342
•41325

•4130*
•412*4
04127*
•412*4
•41249

041235
04T221
•41208
0411*5
•41182

2JO
041374
041356
0.01339
0.1323
•41307

•412*1
•41278
041 2«1
•41246
041232

•41216
041204
•411*1
041176
041165

2J5 .
•41366
041336
041321
041305
•412*1

•41273
•4125*
•41243
041221
041215

•41201 "•
041166
041175
•41162
04114*

of the test results shall be made, plotting the diameters of the
piracies on • logarithmic scale as the abscissa and the
percentages smaller than the corresponding diameters to an
arithmetic scale as the ordinate. When the hydrometer
analysis is not made on a portion of the soil, the preparation
of the graph is optional, since values may be secured directly
from tabulated data.
18. Report

18.1 The report shall include the following:
. 18.1.1 Maximum size of panicles.

18.1.2 Percentage passing (or retained on) each sieve,
which may be tabulated or presented by plotting on a graph
(Note 16),

18.
18.
18.

and friable.
18.
18.

.3 Description of sand and gravel panicles:

.3.1 Shape—rounded or angular.

.3.2 Hardness—hard and durable, soft, or weathered

.4 Specific gravity, if unusually high or low,

.5 Any difficulty in dispersing the fraction passing the

almost entirely of parades passing the No. 4 (4.75-mm)
sieve, the results read from the graph may be reported as
foDows:
(/) Gnnt PHB* ««. tad ftsuncd ee No. 4 aim .....
IJ) Sod. pout No. 4 art lad main*) ca Ha 200 »ot .....

it) Come Bad. pomac. No. 4 met a*4 noised oe . . . . .
No. lOarvt

<») MBfcumud.pMu* No. 10 BCVC udmurt M .....
No. 40»cvt

(r) fat Bad. pan* No. 40 unt od ftaxnaj ee No. .....
300 But

IT) SOi nt. 0414 10 0.005 ma . . . . .
(<) day ma. Bubr thu 0.003 ma .....

CoOoik. BuDcr BAB 0.001 ma .....
1S.4 For materials for which compliance with definite

specifications is not indicated and when the soil contains
material retained on the No. 4 sieve sufficient to require a
sieve analysis on that portion, the resuhs may be reported as
follows (Note 17):

SFVt ANALYSIS

.ft

.ft

.ft

.ft

.V

. C

.ft

.ft

No. 10 (2.00-mm) sieve, indicating any change in type and
amount of dispersing agent, and

18.1.6 The dispersion device used and the length of the
dispersion period.

NOTE 16— This tabulation of jnpb rcpmrnu the jndiQoa at tfae
ample tested. If ptrucln l»r|er than UIOK coouined ia the araple were
ftmoved befort testint. th< repon ihtO » ute fiviot the amount tad
Daumuro Kit.

18.2 For materials tested for compliance with definite
specifications, the fractions called for in such specifications
shall be reponed. The fractions smaller than the No. 10 sieve
shall be read from the graph.

18.3 For materials for which compliance with definite
specifications is not indicated and when the soil is composed

SknSut

J-o.

No.
N0.IOOOO.Ba)

HYDROMETER ANALYSIS
0474 ••
0401 BUD
0401 ma

Nort 17—No. I (2.36-mm) aad No. 50 (30&vre) seva may be
•ubttituud for No. 10 aad No. 40 i

wthvtrttm intftienta m tr* (rmoortf t/un cf Mi «jnS»tf trt ufrtttf, nftttte rur owiwtoon of M nHtf tt iff mat
pconr ngm. if* tf» mt cf Miiq/tiiml o/ me* *&**. m trmff Vttf CM /̂ pontbaty.

Th* ttniva 9 «uer«cr m irrVc* m any ton* 6y ff» ntpnt* itcMctl eommKm tna mat fr rrrtoiva r**r fi* r*** **
tfftr rn£&vrmj or mtratr*n. Yatf «OT»TW«> tn Intttt tthtr hr nraan of tfta jf trotrt or tor tOffiafitl «ma«rgi

Yos eomrrwn *• /•e*v* e*V> xn&ruon m » m»*stg 4 tr» «u»aA«
M VNCA rou mtj «rvtf ff you ttt/ trot row camrn^n Aiv* nor /K»VM} < /»«• /M»VV r°» •*&''' /n*cl fO"

t»i03.
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Designation: D 654 - S3
_

**S*<TO *> T 100

Standard Test Method for
Specific Gravity of Soils1

This fundvd a imucd under the ftud rtrtjfnatxn DIM: tbe Miabrr iaacdiauir Movie* the Omcnran mehcra ** lar of
enjitul kdoenion or. in the car of iwmc*. the >or oflcs irriaon. A auabtr m pvothoa indicates the jar of km mpewv*!. A
wpmenpi rpulon (0 utdiata ui editorial chinjc kace the IM icvivoi w icapprova).

iL

1. Scope
1.1 This lest method coven determination of the specific

gravity of soils by means of a pycnometer. When the soil is
composed of panicles larger than the No. 4 (4.75-mm) sieve,
the method outlined in Test Method C 127 shall be followed.
When the soil is composed of panicles both larger and smaller
than the No. 4 sieve, the sample shall be separated on the
No. 4 sieve and the appropriate test method used on each
portion. The specific gravity value for the soil shall be the
weighted average of the two values (Note 1). When the specific
gravity value is to be used in calculations in connection with
the hydrometer portion of Method D 422, h is intended that
the specific gravity test be made on that portion of the soil
which passes the No. 10 (2.00-mm) sieve.

Non I—The weighted average specific parity ihould be calculated
Itsinf the foUo*in| equation:

J
^i Pi

1000. lOOG*
where:
</.., « weighted average specific gravity of soils composed of

panicles larger and smaller than the No. 4 (4.75-mm)
sieve,

Hi » percent of soil panicles retained on the No. 4 sieve,
PI « percent of soil particles passing the No. 4 sieve,
G, - apparent specific gravity of soil panicles retained on

the No. 4 sieve as determined by Test Method C 127,
and

C- » specific gravity of soil panicles passing the No. 4 sieve
as determined by this test method.

1.2 The values stated in acceptable metric units are to be
regarded as the standard.

U This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport to
address all of the safety problems associated with its use. Jt is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.

'Thtt tea method it under the jvmdinjon of ASTM Committee Ml ee Soil
and tort ind n the direct mponubiln* of Subcommittee Dll.OJ oe Tenure.
FU»>oty. and Dcntiiy Oureneruua of Soih.

Cumin edition approved Nov. 21. 1913. hibfeted femur) IW< OnpruSy
owed u D154 - 4! Us p.c«>ou> edition D IM .

2. Bcfereoctd DocaDCDts
11 ASTM Standards:
C 127 Test Method for Specific Gravity and Absorption of

Coarse Aggrefatr
C 670 Practice for Preparing Precision Statements for Tea

Methods for Construction Materials1

D 422 Method for Panicle-Size Analysis of Soils1

E 12 Definitions of Terms Relating to Density tod Specific
Gravity of Solids, Liquids, and Cases'

3. Definition
3.1 specific gravity— ibt ratio of the mass of a unit volume

of a material at a stated temperature to tbe mass in air of tbe
same volume of gas-free distilled water at a stated temperature
(per Definitions E 12).

4. SigsUkaDct tad Us*
4.1 The specific gravity of a soil is used in almost every

equation expressing the phase relationship of air, water, and
solids in a given volume of material.

4.2 Tbe term "solid panicles.* as used in geotecnoical
engineering, is typically assumed to mean naturally occurring
mineral panicles that are not very soluble in water. Therefore,
the specific gravity of materials containing extraneous muter
(such as cement, lime, etc.), water-soluble miner (such as
sodium chloride), and soils containing matter with • specifx
gravity of less than one. typically require special treatment or
a qualified definition of specific

5. Apparatus
5.1 fycnometer— Either a volumetric flask having a capac-

ity of at least 100 ml or a stoppered bottle having a capacity
of at least 50 mL (Note 2). The stopper shall be of the same
material as the bottle, and of such size and shape that it cu
be easily inserted to a fued depth in the neck of the bonk.
and shall have a small hole through its center to permit tbe
emission of air and surplus water.

Non 2— T
it i maner of individual preference, but ia toxn)- the flail «bouJd be
ned whea * la/jer ample thu cu be used in the noppend book •
Deeded due to maximum jruo ue of the ample.

*4«tt/ toot cfASTM £«*«V4i. Vd (V 0:
'Amtnel lac* of ASTM £*«rf«'4. Val 0*.OI
'Annual took of ASTM Sla>via'<ti. Vol IS.O!
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5.2 Balance— Either a balance sensitive to 0.0 1 g for use
with the volumetric flask, or a balance sensitive to 0.001 g
for use with the stoppered bottle.

i. Calibnrkte of Pycnooeter
6.1 The pycnometer shall be deaned, dried, weighed, and

the weight recorded. Tbe pycnometer shall be filled with
distilled water (Note 3) essentially at room temperature. Tbe
weight of the pycnometer and water. H'_ shaD be determined
and recorded. A thermometer shall be inserted in the water
and hs temperature T, determined to the nearest whole de-
gree.

Non 3 — Kooiine is a better wenint ateat than wiier tot moe toils
aad stay be used in place of disalkd water for oven-dried atmples.

6.2 From the weight H'. determined at the observed tem-
perature T, a table of values of weights K'. shall be piepared
for a series of temperatures that are likely to prevail when
weights H; are determined later (Note 4). These values of Wt
shall be calculated as follows:
K'*(at 7",) - (density of water at TV/density of water at 7*,)

where:
H'. « weight of pycnometer and water, g.
H', « weight of pycnometer, g.
T, ™ observed temperature of water. * C, and
7, » any other desired temperature, * C.

Non 4— This method provides a procedure that is most convenient
ferbboraiorin nuking man) determinations with the ame pycnometer.
k is equally applicable to a antic determination. Bnnpnf the pyc&ometer
aad contents to some designated umpenturt when weights K'. aad K',
an taken, requires considerable time, h is much more convenient to
prtpirr a table of weixhu H', for vtrious temperatures likely to prevail
when weights H; are taken. It is important that weights H'. and K', be
faned on water at the same temperature. Values for the relative dcnsit)
of water at temperatures from 18 to 30*C are given ia Table 1.

7. Sampling
7.1 The soil to be used in specific gravity test may contain

hs natural moisture or be oven-dried. The weight of the test
sample on an oven-dry basis shall be at least 25 g when the
volumetric flask is to be used, and at least 10 g when the
stoppered bottle is to be used.

7 j Samples Containing Natural Moisture— When the
sample contains its natural moisture, the weight of the soil,

TABU 1 ReUttvt Dtnarrj of Wat* and Convmion Factor K fv
Various T*«np*rarur»s

Ttmpwxn.
•C
ia
19
20
21
22
23
24

. 25
26
27
28
29
30

OfWlttr
099W244
099«4347
09982343
09940233
0997(019
0997S7Q2
099732K
0.9970770
099681M
09965451
0996JW2
099S9761
099S6780

Cofcoon
raetorK
1.0004
1.0002
1.0000
0.999*
0.999*
09993
0.1991
09999
099*6
0.9983
0998C
0.99H
09974

W» on an oven-dry basis shall be determined at the end or
the test by evaporating the water in u oven maintained at
230 ±9T (I10 ±5*Q (Note 5). Samples of day toils contain-
iof their natural moisture content shall be dispersed in dis-
tilled water before placing in the flask, using the dispersing
equipment specified in Method D 422 (Note 6).

7J Oven-Dried Samples—When an oven-dried sample is
to be used, the sample shall be dried for u least 12 h, or to
constant weight, in an oven maintained at 230 ±97 (110 ±
5*C) (Note 5), cooled in • desiccator, and weighed upon
removal from the desiccator. Tbe sample shall then be soaked
in distilled water for at least 12 h.

NOTE 5—Drying of certain toth u I I(TC nay briac about IB* of""
Bodturt of eooposDOB or bydntion, tot in atcb case dryiai shall be
dooe, if desired, in reduced ut prawn aad B t lower leaperauire.

Non $—Tbe minimum whra* of liurry that caa be prepared by the
4fapcn>Bt equipment specified ia Method D<22 • suet that a XXVml,
flask u Deeded as the pycaocacteT.

8. Procedure
8.1 Place the sample in the pycnometer, taking care not to

lose any of the soil in case the weight of the sample has been
determined. Add distilled water to fill the volumetric flask
about three-fourths full or the stoppered bottle about half
full.

8.2 Remove entrapped air by either of the following meth-
ods: (/) subject the contents to a partial vacuum (air pressure
not exceeding 100 mm Hg) or (2) boil gently for at least 10
min while occasionally rolling the pycnometer to assist in the
removal of the air. Subject the contents to reduced air pressure
either by connecting the pycnometer directly to an aspirator
or vacuum pump, or by use of a bell jar. Some sous bofl
violently when subjected to reduced air pressure. It wfll be
necessary in those cases to reduce the air pressure at a slower
rate or to use a larger flask. Cool samples that are heated to
room temperature. ,

8J Fill the pycnometer with distilled water, dean the
outside and dry with a clean, dry cloth. Determine the weight
of the pycnometer arid contents, K* and the temperature in
degrees Celsius, T*. of the contents as described in Section 6.

9. Calculation and Report ' >"^
9.1 Calculate the specific gravity of the soil, based on water

at a temperature 7",. as follows:
Specific gravity. TJT. - H'W. + (»'. - ""•)]

where:
H'. - weight of sample of oven-dry soil. g.
H« - weight of pycnometer filled with water at temperature

r, (Note 7X8.
»', » weight of pycnometer filled with water and soil at^—*

temperature T» g. and
T, » temperature of the contents of the pycnometer when

weight Wt was determined, * C.
Non 7—This value ihaD be taken from the table of values of R'«

prepared in accordance with 6.2, for the temperature prevailing whea
weight Wt was takes.

9.2 Unless otherwise required, specific gravity values re-
ported shall be based on water at 20'C. The value based on
water at 20*C shall be calculated from the value based on
water at the observed temperature 7",. as follows:
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D422

•3/4'-

(e)

0.001
0.03 1.24

OJ03
1.16

V*
12.T

«,
11.0

FW. 1 D*UI of tarring NddkM

IT

J-in. (JO-mm)
I VMS. (3?.5-mm)
l-ia. (25.0>mm)
Via. (19.0-mm)
Via. (9.$-mm)
No. 4 I4.7S-mm)

No. 10 (2.00-mm)

No. 40 (43 Vm)
No. tO (2JOi»m)
No. 140(106-^01)
No.JOD(7Ji»m)

Non 6—A set of sieves gwnj uniform spacing of points for the
paph> «* required ia Section 17, oa> be used if desired. This set consns
of the foUowiot a'evn:

No. l*(l,I>-mm)

No. JOOOO-nm)
No. lOO(lM-um)
No. 200 (7S»m)

IW-ia. (37.5-mm)
W4n.ll9.0-mm)
Via. (*.J-mmi
No. 4|47}-ij)m)
No. IC.J6-mm)

3.7 Waier Bath or Consiant~Ttmpfaiure Room—A
water bath or constant-temperature room for maintaining
the soil suspension at a constant temperature during the
hydrometer analysis. A satisfactory water tank is an insulated
tank that maintains the temperature of the suspension at a
convenient consunt temperature at or near 68T (20*C).
Such a device is illustrated in Fig. 4. In cases where the work
b performed in a room at an automatically controlled
constant temperature, the water bath is not necessary.

3.8 Bfaker—A beaker of 250-mL capacity.
3.9 Timing Device—A watch or clock with a second

hand.

4. Dispersing Agent
4.1 A solution of sodium hexameiaphosphate (sometimes

called sodium metaphosphate) shall be used in distilled or
demineralized water, at the rate of 40 g of sodium
beiameuphosphate/liire of solution (Note 7).

Nan 7—Solutions of this s»h. if acidic, slowly revert or bydrolyze
back to the orthophosphate form with a resuruni decreue ia dispersvt
action. Solutions should be prepared frequently (at leas onoe a moeth)
or adjusted to pH of S or 9 by means of sodium cartx>nau. Bottles
conuimni solutions should have the date of preparation marked oo
them.

4.2 All water used shall be either distilled or
demineralized water. The water for a hydrometer test shall

U
33
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M
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be brought to the temperature that is expected to prtviD
(luring the hydrometer test. For example, if the sedimenta-
tion cylinder is to be placed in the water bath, the distilled or
demineralized water to be used shall be brought lo the
temperature of the confoDed water bath; or, if the sedimen-
tation cylinder is used in a room with controlled tempera-
ture, the water for the test shall be at the temperature of the
room. The basic temperature for the hydrometer test is WT
(20*C). Small variations of temperature do not introduce
differences that are of practical significance and do not
prevent the use of corrections derived as prescribed.
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'5. Test Staple
5.1 Prepare the test sample for mechanical analysis as

outlined in Practice D421. During the preparation proce-
dure the sample is divided iato two portions. One portion
contains only panicles retained on the No. 10 (2.00-mm)
sieve while the other portion conuins only panicles passing
the No. 10 sieve. The mass or air-dried soil selected for
purpose of tests, as prescribed in Practice D421, shall be
sufficient to yield quantities for mechanical analysis as
follows:

5.1.1 The size of the portion retained on the No. 10 sieve
shall depend on the maximum size of panicle, according to
the following schedule:

NoniiuJ Diamntr of
Panictn

la (mm)
H (9.3)
V. (19.0)

I (254)
IV* (31.1)

3 (76.:)

Appcourruu Minimum
Mut of forties, I

500
1000
2000
3000
4000
3000

•totle E«uhrttara

223
1

254
9

71.2
I*
1M-J

14
9K

97
•40

5.1.2 The size of the portion passing the No. 10 sieve shall
be approximately 115 g for sandy soils and approximately 65
I for silt and clay soils.

5.2 Provision is made in Section 5 of Practice D421 for
weighing of the air-dry soil selected for purpose of tests, the
separation of the soil on the No. 10 sieve by dry-sieving and
washing, and the weighing of the washed and dried fraction
retained on the No. 10 sieve. From these two masses the
percentages retained and passing the No. 10 sieve can be
calculated in accordance with 12.1.

Non t—A check on the maa values and the thoroughness of
puNeruatioa of the ciods may be secured by vtifhinf the pontoo
ptaiof the No. 10 sieve and addini this value to the maa of the washed
and oven-dried portion retained on the No. 10 KVC.

SIEVE ANALYSIS OF PORTION RETAINED ON NO. 10
(1.00-mm) SIEVE

6. Procedure
6.1 Separate the portion retained on the No. 10 (2.00-

mm) sieve into a serin of fractions using the 3-in. (75-mm),

F)G. 4 ln*uUl»d Wat* tart

2-in. (50-mra), IW-in. (37.5-mra), l-in. (25.0-mm). Vin.
(19.0-mm), H-in. (9.5-mm), No. 4 (4.75-mm). and No. 10
sieves, or as many as may be needed depending on the
sample, or upon the specifications, for the material under
lest.

6.2 Conduct the sieving operation by means of a lateral
and vertical motion of the sieve, accompanied by « jarring
action in order to keep the sample moving continuously over ,
the surface of the sieve. In no case turn or manipulate
fragments in the sample through the sieve by hand. Continue
sieving until not more than I mass % of the residue on a
sieve passes that sieve during 1 min of sieving. When
mechanical sieving is used, test the thoroughness of sieving
by using the hand method of sieving as described above.

6.3 Determine the mass of each fraction on a balance
conforming to the requirements of 3.1. At the end of
weighing, the sum of the masses nroined on all the sieves
used should equal closely the original mass of the quantity
sieved.
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7. Determination of Composite Correctioo for Hydrometer
Reading

7.1 Equations for percentages of soil remaining in suspen-
sion, as given in 14.3, are based on the use or distilled or
demineralized water. A dispersing agent is used in the water,
however, and the specific gravity of the resulting liquid is
appreciably greater than that of distilled or demineralized
water.

7.1.1 Both soil hydrometers are calibrated at 68T (20*C),
and variations in temperature from this standard tempera-
ture produce inaccuracies in the actual hydrometer readings.
The amount of the inaccuracy- increases as the variation
from the standard temperature increases.

7.1.2 Hydrometers are graduated by the manufacturer to
be read at the bottom of the meniscus formed by the liquid
on the stem. Since it is not possible to secure readings of soil
suspensions at the bottom of the meniscus, readings must be
taken at the top and a correction applied.

7.1.3 The net amount of the corrections for the three
hems enumerated is designated as the composite correction,
aad may be determined experimentally.

7.2 For convenience, a graph or ttble of composite
corrections for a series of 1* temperature differences for the
range of expected test temperatures may be prepared and
used as needed. Measurement of the composite corrections
may be made at two temperatures spanning the range of
expected test temperatures, and corrections for the interme-
diate temperatures calculated assuming a straight-line rela-
tionship between the two observed values.

7.3 Prepare 1000 mL of liquid composed of distilled or
demineralized water and dispersing agent in the same
proportion as will prevail in the sedimentation (hydrometer)
test. Place the liquid in a sedimentation cyclinder and the
cylinder in the constant-temperature water bath, set for one
of the two temperatures to be used. When the temperature of
the liquid becomes constant, insert the hydrometer, and,
after a short interval to permit the hydrometer to come to the
temperature of the liquid, read the hydrometer at the top of
the meniscus formed on the stem. For hydrometer 151H the
composite correction is the difference between this reading
and one; for hydrometer 152H it is the difference between
the reading and zero. Bring the liquid and the hydrometer to
the other temperature to be used, and secure the composite
correction as before.

8. Hygroscopic Moisture
8.1 When the sample is weighed for the hydrometer test,

weigh out an auxiliary portion of from 10 to 15 g in a small
metal or glass container, dry the sample to a constant mass in
an oven at 230 ± 9*F (110 ± 5*C). and weigh again. Record
the masses.

9. Dispersion of Soil Sample
9.1 When the soil is mostly of the clay and silt sizes, weigh

out a sample of air-dry soil of approximately 50 g. When the
soil is mostly sand the sample should be approximately 100

9.2 Place the sample in the 250-mL beaker and cover with
125 mL of sodium bexametaphosphate solution (40 g/L).
Stir until the soil is thoroughly werted. Allow to K»ifr for at
least 16 h.

9.3 At the end of the soaking period, disperse the sample
further, using either stirring apparatus A or B. If stirring
apparatus A is used, transfer the soil-water slurry from the
beaker into the special dispersion cup shown in Fig. 2, *
washing any residue from the beaker into the cup with
distilled or demineralized water (Note 9). Add distilled or
demineralized water, if necessary, so that the cup is more
than half full. Stir for a period of I min.

NOTI 9—A luy ait lyiufe it a eoevtnieat device for K"*fl;»n ifce
waur m the wtshi&i operation. Other device* tadude the w«b-wner
bonk and i bate whh aoale connected to • prcBuhxed tfutitted wiur
aoJL

9.4 If stirring apparatus B (Fig. 3) is used, remove the
cover cap and connect the cup to a compressed air supply by
means of a rubber hose. A air gage must be on the Hae I.
between the cup and the control valve. Open the control [
valve so that the gage indicates I pa (7 kPa) pressure (Note ,
10). Transfer the soil - water slurry from the beaker to the ?
air-jet dispersion cup by washing with distilled or •
demineralized water. Add distilled or demineralized water, if .
necessary, so that the total volume in the cup is 250 mL, but
ao more.

NOTZ 10—The initial air pressure ofl pa is required to prneal the
toil • water mixture from enierint the air-jet chamber wbea the aimer
a tnnsferred to the dispersion cup.

9.5 Place the cover cap on the cup aad open the air ;
control valve until the gage pressure is 20 psi (140 kPa). .*
Disperse the soil according to the following schedule:

Ruucir* lad<>
Under $
• 10 20
OmJO

Duprmoo Period,
mm
i

10
I)

»

Soils containing large percentages of mica need be dispersed
for only 1 min. After the dispersion period, reduce the gage -
pressure to I psi preparatory to transfer of soil • water slurry ;
to the sedimentation cylinder. •

10. Hydrometer Test (
10.1 Immediately after dispersion, transfer the sou" • water

slurry to the glass sedimentation cylinder, and add distilled
or demineralized water until the total volume is 1000 mL j

10.2 Using the palm of the hand over the open end of the
cylinder (or a rubber stopper in the open end), turn the
cylinder upside down and back for a period of 1 min w
complete the agitation of the slurry (Note 11). At the end of
I min set the cylinder in a convenient location and take
hydrometer readings at the following intervals of time
(measured from the beginning of sedimentation), or as maoy
as may be needed, depending on the sample or the specifica-
tion for the material under test: 2. 5, 15. 30. 60. 250. and
1440 min. If the controlled water bath ii used, the sedimen-
tation cylinder should be placed in the bath between the 2-
and 5-min readings.

Norr II—The number of turni durinj thii minute ihould tr
approximately 60. counting the turn upudt do»n and back u two turn.
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ABy toil Ttmiinioj in tbe bottom of tbe cylinder durinj the fins (f
tins should be tooceaed by vigorous ihAbof of tbe cylinder while h is
n the inverted posuon.

10.3 When it is desired to tike a hydrometer reading,
carefully insert tbe hydrometer about 20 to 23 t before tbe
reading is due to approximately tbe depth it win have when
tbe reading is taken. As soon as tbe reading is taken, carefully
remove tbe hydrometer and place h with a spinning motion
in a graduate of clean distilled or demineralized witer.

Non 12—h is inporuai to remove tbe hydrometer tcnnxrfutriy
&a each radio*. Readiap shtll be ukn B tbe top of tbe nenacus
farmed by tbe tujpeusoo trouod tbe sum. uce h is Dot ponfbit to
•cure readinp tt tbe bottom of tbe toeojscus.

10.4 After each reading, take tbe temperature of tbe
suspension by inserting the thermometer into tbe suspen-
sion.

11. Sieve Analysis
11.1 After taking the final hydrometer reading, transfer

the suspension to a No. 200 (75-um) sieve and wash with up
witer until the wash water is clear. Transfer the material on
the No. 200 sieve to a suitable container, dry in an oven at
230 ± 9'F (110 ± 5'C) and make a sieve analysis of the
portion retained, using as many sieves as desired, or required
for tbe material, or upon the specification of the material
under test.

CALCULATIONS AND REPORT

11 Sieve Analysis Values for tbe Portico Coarser thaa tbe
No. 10 (2.00-mm) Sieve

12.1 Calculate the percentage passing the No. 10 sieve by-
dividing the mass passing the No. 10 sieve by the mass of soil
originally split on the No. 10 sieve, and multiplying the result
by 100. To obtain the mass passing the No. 10 sieve, subtract
the mass retained on the No. 10 sieve from tbe original mass.

12.2 To secure the total mass of soil passing the No. 4
(4.75-mrn) sieve, add to the mass of tbe material passing the
No. 10 sieve the mass of the fraction passing the No. 4 sieve
and retained on the No. 10 sieve. To secure the total mass of
soil passing the Vin. (9.5-mm) sieve, add to the total mass of
soil passing the No. 4 sieve, the mass of the fraction passing
the H-in. sieve and retained on the No. 4 sieve. For tbe
remaining sieves, continue tbe calculations in the same
manner.

12.3 To determine the lota) percentage passing for each
sieve, divide the total mass passing (see 12.2) by the total
mass of sample and multiply the result by 100.

13. Hygroscopic Moisture Correction Factor
13.! The hydroscopic moisture correction factor is tbe

ratio between the mass of the oven-dried sample and the
air-dry mass before drying. It is a number less than one,
except when there is no hygroscopic moisture.

14. Percentages of Soil in Suspension
14.1 Calculate the oven-dry mass of soil used in tbe

hydrometer analysis by multiplying the air-dry mass by the
hygroscopic moisture correction factor.

D422

TAJLE 1 Vat** of Corcttw ftew.
Onvtte* o< Sol Nr*

>— -'ii— t^Tt-

•, terDtff*r«nt
^tofl'

•C^\. C

tp«Me
•

9p*dRC O*vffy Corrvaon Factor'

2.M
2.K
2J5
2JO
2.75
2.70
2J4
2.60
2iS
2JO
2.45

Q94

OH
0.96
OJ7
6J6
OJ9
1JO
1J1
1̂ 2
1£3
1X6

* For UM in WJWCT tar pranOQt * to* rrramj r
•1S2H.

14 J Calculate the mas of a total sample represented by
tbe miss of soil used in tbe hydrometer test, by dividing tbe
oven-dry mass used by tbe percentage passing the No. 10
(2.00-mm) sieve, and multiplying tbe resuh by 100. This
value is tbe weight W in the equation for percentage
remaining in suspension.

14.3 Tbe percentage of soil remaining in suspension at tbe
level at which the hydrometer is measuring the density of tbe
suspension may be calculated as follows (Note 13): For
hydrometer 1S1H:

/ - [(100 COO/HO x GAG - G,)X* - G,)
Non 13 — Tbe bnckeud portion of tbe epuiboo for bvdmmner

JJ1H iicoesuat forasericsofradiopiad nuy be oicuUied fir* tad
tbee nohiplied by the portion >a tbe pvntbexs.
For hydrometer 152H:

where:
a - correction faction to be applied to the reading of

bydrometer 1S2H. (Values shown on the scale are
computed using a specific gravity of 2.65. Correction
factors are given in Table 1).

F - percentage of soil remaining in suspension at tbe level
at which tbe hydrometer measures the density of tbe
suspension,

R » bydrometer reading with composite correction a
plied (Section 7),

W - oven-dry mass of soil in a total test sample repre-
sented by mass of soil dispersed (see 14.2), g.

C m specific gravity of the soil panicles, and
C, - specific gravity of the liquid in which soO particles are

suspended. Use numerical value of one in both
instances in the equation. In tbe first instance any
possible variation produces no significant effect, anr*
in the second instance, the composite correction for *^/
is based on a value of one for (7,.

IS. Diameter of Soil Particles
15.1 Tbe diameter of a particle corresponding to tbe

percentage indicated by a given bydrometer reading shall be
calculated according to Stokes' law (Note 14), on the basis
that a particle of this diameter was at the surface of the
suspension at the beginning of sedimentau'on and had sealed
to tbe level at which the bydrometer is measuring the density
of the suspension. According to Stokes' law:

D - Vi30~/!/980(G - G,)J x L/T
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content. AAer batching, store the rrutrriaJ in a
covered container for at kast 16 h prior to com-
paction. Specimens may be molded to the desired
density by either (/) kneading or tamping each
layer until the accumulative weight of the soil
placed in the mold » compacted to a known
volume or (2) by adjusting the number of layers.
the number of tamps per layer, and the force per
lamp. Scarify the top of each layer prior to the
addition of material for the next layer. The
tamper used to compact the nuteriaJ shall have
an area in contact with the soil equal to or Jesj
than l/i the area of the mold. After a specimen is
formed, with the ends perpend>cular to the k>n-
fjtudinal axis, remove the mold and determine
the mass and dimensions of the specimen using
the devices described in 5.9 and 5.11. Perform
one or more water content determinations on
excess material used to prepare the specimen in
accordance with Method D 2216.

Non 9— It » common far the unit *ntht of the
specimen after removal from the moid to be leu than
the value bned on the volume of themoW. Thnocrun
a* a mult of the penmen iwdJinj after rrmcnal of the
lateral confinement due to the mold.

Son 10 — Experience indicate* that u n difficult to
compact, handle. >mi utSuin valid rrsufts with <pm-
mem that have a degree of uiuraoon that s greater
than about 90?.

7. Ptorrdve
7.1 Place the membrane on the membrane

expander or. if it is rolled onto the specimen, roll
the membrane onto the cap or base. PUcc the
specimen on the base. Place the rubber mem-
brane around the specimen and seal it at the cap
and base with O-rinp or other positive seals at
each end. A thin coating of silicon grease on the
vertical surfaces of the cap or base will aid in
sealing the membrane.

7.2 With the specimen encased in the rubber
membrane, which b ^^ to the specimen cap
and bee and positioned in the chamber, assem-
ble the triaxial chamber. Bring the axial load
piston into contact with the specimen cap several
times to permit proper seating and alignment of
the piston with the cap. When the piston b
brought into contact the final time, record the
reading on the deformation indicator. During
this procedure, take care not to apply an axial
stress to the specimen exceeding approximately
0.5 % of the estimated coenpresJve strength. If
the we%ht of the piston a sufficient to apply an

D2S50

• axial stress exceeding approximately 0.5 'r of the
estimated compressive strength, lock the piston

"'in place above the specimen cap after checking
the seating and alignment and keep locked until
application of the chamber pressure.

7.3 Place the chamber in position in the axial
loading device. Be careful to align the axial load-
ing device, the axial load-measuring do ice. and
the triaxiai chamber to prevent the application
of a lateral force to the piston during testing.
Attach the pressure-maintaining and measure-
ment device and fill the chamber with the con-
fining liquid. Adjust the pressure-maintaining
and measurement device to the desired chamber
pressure and apply the pressure to the chamber
fluid. Wait approximate!) 10 min after the ap-
plication of chamber pressure before continuing
the test.

Non 11—In some cam the chamber »ill he filled
and the chamber rmwre applied bsforr placement m
the axial loading doxr

Nun 12—Make iunr the pnion n lovknl or held in
place by the axial loading dour before applying the
chamber pmiure.

Nini IJ—The purpov of the »ailm| prrxxl i» u»
allow the ipeiimen to \uhili/e under the crumrvr
prawre pru>r to application of (he axial kud.

7.4 If the axial load-measuring JCMCC is K>-
cated outside of ihe inaxul chamber. Ihc cham-
ber pressure will produce an upward Ibat on the
piston that will react against the axial loading
device. In this case, stan the test with the piston
slightly ah»\e the specimen cap. and before the
piston comes in contain with the specimen cap.
either (/) measure and record the initial piston
friction and upward thrust of thepuion produced
by the chamber pressure and bter correct the
measured axial load, or (.') adjust the axial load-
measuring device to compensate for the friction
and thrust If the axial load-measuring device is
located inside the chamber, h will not be neces-
sary to correct or compensate for the uplift force
acting on the axial loading device or for piston
friction. In both cases record the initial reading
on the deformation indicator when the piston
contacts the specimen cap.

7.5 Apply the axial load to produce axial
strain at a rate of approximately 1 %/min for
plastic materials and 0.3 %/min for brittle ma-
terials that achieve maximum deviate* stress at
approximaidy 3 to 6 % strain. At these rates, the
elapsed time to reach maximum deviator stress
will be approximately 15 to 20 min. Continue
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the loading to 15 ̂  axial strain, except loading
may he stopped when the deviator stress has
peaked then dropped 20 ?• or the axial strain has
reached 5 % beyond the strain at which the peak
in deviator stress occurred.

7.6 Record load and deformation values at
about O.I. 0.2,0.3.0.4. and 0.5 % strain: then at
increments of about 0.5 % strain to 3 *: and.
thereafter at every I %. Take sufficient readings
to define the stress • strain curve; hence, more
frequent readings may be required in the early
stages of the test and as failure a approached.

Non 14—Alternate intemb for the reading may
bevaed provided sufficient poiuu ire obtained to define
the ana* • tinin curve.

7.7 After completion of the tests, remove the
lest specimen from the chamber. Determine the
water content of the test specimen in accordance
with Method D 2216 using the entire specimen.
unless representative ami op are obtained for
this purpose, as in the case of undisturbed speci-
mens. Indicate on the test report whether the
water content sample was obtained before or
after the shear test, as required in 9.1.2.

7.S Make a sketch, or take a photo, of the test
specimen at failure and she* the slope angle of
the failure surface if the angle is visible and
measurable.

X. Calcubtkxtt
8.1 Calculate the axial strain. « (expressed as

a decimal), for a given applied axial load, as
follows:

where:
A/. - change in length of specimen as read from

deformation indicator, and
/.,, • initial length of test specimen minus anv

change in length poor to loading.
X.2 Calculate the average cross-sectional area.

I. for a given applied axial load as follows:
. l - . W l l - .1

where:
.1,, * initial average erosvscctional area of the

specimen, and
« « axial strain for the given axial load (ex-

pressed as a decimal).
Null IS—In the event that the ippJ«c.-jiton of the

chamber prewure revuhi in a change in the specimen
fcnjih. Ao should be corrected to reflect thrt change in
volume. Frequently, this is done b> assuming that

UtrraJ strains art equaj to vcnicil urami. The diameter
lArr volume change would be pven b> 0 » 0U I -
±L/Ll

8.3 Calculate the principal area difference
(deviator stress). «, - »v for a given applied axial
load as follows:

where:
/> - measured applied aaial load (corrected for

uplift and piston friction, if required tee
7.4X and

A • corresponding average cross-sectiora] area.
1.4 Strns- Strain Curve — Prepare a graph

showing the relationship between principal sins
difference (deviaior sires) and axial strain, plot-
tint deviator stress as ordinale and axial strain
(in percent) as abscissa. Select the comprcss've
strea^ih and axial strain at failure in accordance
with the definitions in 3 J.I and 3.2.2.

8J Corrraion ofStrertfft Due to Stiffncu of
Rubber Membrane — Assuming units are consist-
ent. the following equation, or other accrpubie
equations, shall be used to correct the principal
stress difference or deviator stress for the effect
of the rubber membrane if the error in principal
stress difference due to the stiffness of the mem-
brane exceeds 5 %:

where:

r>

Km

correction to he subtracted from
the measured principal stress dif-
ference.

\^- diameter of specimen.

» Young's modulus for the mem-
brane material.

f - thickness of the membrane, and
«, - axial strain.

8 J.I The Young's modulus of the membrane
material may be determined by hanging a 10.0-
mm wide strip of membrane over a thin rod.
placing another rod along the bottom of the
hanging membrane, and measuring the force per
unit strain obtained by stretching the membrane.
The modulus value may be computed using the
following equation assuming units are consistent:

FL
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1̂ ™I
where:
E» • Young's modulus of the membrane ma-

terial.
^ « force applied to stretch the membrane.
Am » twice the initiaJ thickness of the mem-

brine multiplied by the width of the
membrane strip.

L « unstretched length of the membrane, and
AL - change in length of the membrane due to

application ofF.
A typical value of A'_ for latex membrane is 1400
kN/nv.

Noil If.— Tr»e elTcn of the Uiffncu of the mem-
brane on the Ultra) sreu rs usualls assumed to he
negligible.

Nmi 17 — The corrcciton for ruhher membranes is
baled on simplified auumptiom corx-rrninj their be-
havior dunn| shear. Their artiul behavior rs rompie\
and there 11 not a consensus on more exact correvtioni.

9.6 Calculate the major and minor principal
total stresses at failure as follows:
«i - minor principal total stress - chamber

pressure, and
«i « major principal total stress - doutor

stress at failure plus chamber prrs.su a-.
X.7 Calculate the initial decree of satuntion

of the test specimen using the initial mass and
dimensions.

Noll JX — The ipcx-ifr JT3»ii> deiermincJ in ac-
cordance wiih Test Method D SM n required for cal-
culation of the decree of saiuraiton. or an assumed
value max he used provided it n noted in the leu rrpurt
Ifvai an assumed value »a» used.

9. Report
9. 1 The report shall include the following:
9.1.1 Identification and visual description of

specimen, including soil group name, symbol.
whether specimen is undisturbed, remolded, or
compacted, and the like. Abo include specimen
identifying information, such ts project, location,
boriof number, ample number, depth, and the
like. Visual descriptions shall be made in accord-
ance with Practice D 24U. •

9.1.2 Initial dry unit weight and water content
(specify if the water content specimen was ob-

TV 4mmi»n

tained before or after the shear and from cuttings
or the entire specimen).

. • 9.J.3 Dejree of saturation.
9.1.4 Heiiht and diameter of the specimen.
9.1.5 Height to diameter ratio.
9.1.6 The \alue of the compressive strength

and the values of the minor and major principal
stresses at failure.

9.1.7 Stress - strain curve as described in 8.4.
9.1.8 Axial strain at failure, in percent.
9.1.9 Average rate of axial strain to failure,

percent per minutf .
9.1.10 Liquid and plastic limits, if deter-

mined, in accordance with Vest Method D 4.^IX.
9.1.11 Sketch or photo showing t>pe of fail-

ure, that is. bulge, diagonal shear, and the like.
9.1.12 Particle-tue anaKsis. if determined, in

accordance with Method D421
9.1.13 If a membrane correction was used, the

report shall state that a membrane correction was
used to adjust the comprc*si\e strength and must
indicate the membrane correction equation that
was incd.

9.1.14 In a remarks xxtion note an> unusual
condition* or other Jatu thji would be considered
newMur> to proper!) interpret the results ob-
tained, lor example, slickensides. stnittt'ication.
shells, pebbles. nx>ts. or hnitlcncsv

10. Prrcismo and Bias
10.1 No method presently exists to evaluate

the precision of a group of thaxiaJ compression
tests on undisturbed specimens, due to specimen
variability. Undisturbed soil specimens from ap-
parently homogeneous soil deposits at the same
location often exhibit significantly di/Terent
streafih and stress - strain properties.

10.2 A suitable test material and method of
specimen preparation have not been developed
for the determination of laboratory variances of
compacted specimens due to the difficulty in
producing identical cohesive soil specimens. No
estimates of precision for this test method are
available.

(Vntrfrfei Imifcin1 n • rif rrifr nf- ~~ ' '*• r ifm — nun i n>. i j / iJin <jn «*•*
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Designation: D 421 - 85

Standard Practice for
Dry Preparation of Soil Samples for Particle-Size Analysis and
Determination of Soil Constants1

Thn fundinl it mutt under the liud *~jf«*'>r- D42I: tte water iMMdiiiciy fcflo»ia| the itnipurioB adxna the ye»> of
on(iful »dopiionor. in the cutoTTmBon. the ywoTlM trvwon. A lumbrr n pt/tatheso iadxata UK >«»r of kfl rapproul A
•iprrvnpi (pvlon (d indxaio in rdJiomJ cbtnft »nce the IM frr»OB or I

1. Scope
1.1 This practice coven the dry preparation of soil samples

is received from the field for panicle-size analysis aad the
determination of the soil constants.

J.2 This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport to
address all of the safety problems associated with its use. Ji is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.

2. Referenced Documents
2.1 ASTM Standards
D2217 Practice for Wet Preparation of Soil Samples for

Panicle-Siz: Analysis and Determination of Soil
Constants7

E 11 Specification for Wire-Goth Sieves for Testing
Purposes'

3. Significance and Use
3.1 This practice can be used to prepare samples for par-

ticle-sue and plasticit) tests where it is desired to determine
tes; values on air-dried samples, or where it is known that air
drying does not have an efleet on test results relative to
samples prepared in accordance with Practice D 2217.

4. Apparatus
4.1 Balance, sensitive to 0.1 g.
4.2 Monar and Rubber-Covered Pestle, suitable for break-

ing up the aggregations of soil panicles.
4.3 Sieves—* series of sieves, of square mesh woven wire

doth, conforming to Specification E l l . The sieves required
are as follows:

No 4l4*Smml
No lOCOO-mm)
No 40i4:s»mt

4.4 Sampler—A. riffle sampler or sample splitter, for quart-
ering the samples.

5. Stapling
S.I Expose the soil sample as received from the field to the

•ir tt room temperature until dried thoroughly. Break up the
aggregations thoroughly in the mortar with a rubber-covered
pestle. Select a representative sample of the amount required
to perform the desired tests by the method of quartering or
by the use of a sampler. The amounts of material required to
perform the individual tests are as follows:

5.1.1 Panicle-Si:e Analysis—For the panicle-size analysis
material passing a No. 10 (2.00-mm) sieve is required
amounts equal to 115 g of sandy soils aad 65 g of either silt
or day soils.

5.1.2 Tests for Soil Constants—For the tests for sou" con-
stants, material passing the No. 40 (425-jirn) sieve is required
in total amount of 220 g. allocated as follows:

Liquid hmit

Cam/up moarurt «quivi)ni
Voiuaxtnc ihnoJuft
Qecfctsu

Cniu
100

15
10
X
15

6. Preparation of Test Sample
6.1 Select that portion of the air-dried sample selected for

purpose of tests and record the mass as the mass of the total
test sample uncorrected for hygroscopic moisture. Separate
the test sample by sieving with a No. 10 (2.00-mm) sieve.
Grind that fraction retained on the No. 10 sieve in a
with a rubber-covered pestle until the aggregations of st^ _
panicles are broken up into the separate grains. Then separate*1^
the ground soil into two fractions by sieving with a No. 10
sieve.

6.2 Wash that fraction retained after the second sieving
free of all fine material, dry. and weigh. Record this mass as
the mass of coarse material. Sieve the coarse material, after
being washed and dried, on the No. 4 (4.75-mm) sieve and
record the mass retained on the No. 4 sieve.

'Thit pnciicr n under the juntdtfuon of ASTM Committee D-ll on Soil tntS
Rock and it the oven mponubilit) of Subcommittee Dl 1.03 on Tenure. PUflKii).
*nd Denut) Ounnennia of Soil!

Currrm njmon i?pro»ftf Ju l» Is I'?.' Pi»bJ>ihnJ September 191! On(iiull>
puBiiihetiuDO -)? T Uv: ?rc»ouirtmon DO -JlllVI)".

1Annual ior» J <ST\t StatJarJi. \ol W 01
' Annual in*, of 4ST\I &a»de>dt. Vol 14 o:

7. Test Sample for Partkle-Sue Analysis
7.1 Thoroughly mix together the fractions passing the No.

10 (2.00-mm) sieve in both sieving operations, and by the
method of quartering or the use of a sampler, select a portion
weighing approximately 115 g for sandy soils and approxi-
mately 65 g for sill and clay soil for particle-size analysis.

8. Test Sample for Soil Constants
S.I Separate the remaining portion of the maierial passing

the No. 10 (2.00-mm) sieve into two pans b> means of a No.
40 (425-^im) sieve. Discard the fraction retained on the No.

SS



40 sieve. Use the fraction passing the No. 40 aeve for the determination of the soil consents.
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Designation: D 422 - 63 (Reapproved 1972)"

Standard Method for
Particle-Size Analysis of Soils1

TTu» atanoard it iawed under the Jlatd dnijruboe D 422: the timber ianedutdy feOowinf the dntpmiea iadJcaia the rear of
•rifinal adopuonor.iii the cut atirrnioo.tbr jarafta* rrniio*. A *mberi» p*rtnihe»n^>aiej(he ye»/0f a«reappro««l. A
aupencripi epiilon d) indicates in editorial chance lact (he IHI irrmot or rcapproval.

" Non—Section 2 wa» added editorial!) and wbtequcm section rauafaend m July I»M.

1. Scope
J.I This method covers the quantitative determination of

tbe distribution of panicle sizes in soils. The distribution of
•particle sizes larger than 75 um (retained on the No. 200
aeve) is determined by sieving, while the distribution of
particle sizes smaller than 75 urn is determined by a
sedimentation process, using a hydrometer to secure the
accessary data (Notes 1 and 2).

Non I— Separation may be made on tbe No. 4 (4.75-mm). No. 40
(425-itm). or No. 200 (75-pm) sieve instead of the No. 10. For whatever
•m used. the sue shall be indicated in tbe report.

Non 2— Two types of dispersion devices art provided' (/) a
highspeed mechanical stirrer. and (7) air dispersion. Extensive iovesd-
§B>oeu indicate that air-dispenion device* produce a more positive,
dispersion of plastic toils below tbe 20-tim size and appreciably less
degradation on all sizes whea used *nh sudy soils. Because of tbe
definite advantages favonnt air dispersion, its use is recommended Tbe
•-uh* from the (wo types of devices differ in miinitude. depeadini

( ; toil type, leading to marked differences in parbcle size distribu*
«<uc. especially for sizes finer than 20 um.

2. Referenced Documents
2.1 AST.V Standards-

*2t Practice for Dry Preparation of Soil Samples for
•••cie-Sue Analysis and Determination of Soil

£ 1 1 Specification for Wire-Cloth Sieves for Testing
Purposes3

£ 100 Specification for ASTM Hydrometers4

3. Apparatus
3.1 Balance:— A balance sensitive to 0.01 g for weighing

tbe material passing a No. 10 (2.00-mm) sieve, and a balance
sensitive to O.I % of the mass of the sample to be weighed for
weighing the material retained on a No. 10 sieve.

32 Stirring Apparatus— Either apparatus A or B may be
used.

3.2.1 Apparatus A shall consist of a mechanically oper-
ated stirring device in which a suitably mounted electric
motor turns a vertical shaft at a speed of not less than 10 000
ipm without load. The shaft shall be equipped with a

'Tha method n under the jurudicson of ASTM Corammee D-II on Soil and
bet and it the direct mponubiliiy of Suecommitue DUO} c* Tniurt.
B-«jor\. and Drnuty Cnaranennm of Sab

Ttm (dtuofl approved So> 21. 1963 OnpruIK puMuhed 1935. Replica
. ..--6:.

iA***al took of AST* Standards. Vol 0* Ot
' Annual took of AST* Sieida'di. Voi 14 0:

of ASTM S'axJi'ds. Vol 14 01

replaceable stirring peddle made of metal, plastic, or hard
rubber, as shown in Fig. 1. Tbe shaft shall be of such length
that the stirring paddle will operate not less than % in. (19.0
mm) nor more than \Vt in. (38.1 mm) above the bottom of
the dispersion cup. A special dispersion cup conforming to
either of the designs shown in Fig. 2 shall be provided to bold
tbe sample while it is being dispersed.

3.2.2 Apparatus B shall consist of an air-jet dispersion
cup9 (Note 3) conforming to tbe genera] details shown in Fig.
3 (Notes 4 and 5).

Non 3—The amount of air required by aa air-jet dispersion cup is
of tbe order of 2 ftVmin: some smalt air eompreuon are not capable of
supplying suffideot air to operate a cup.

Non 4—Another air-type dispersion device, kaowo as a dispersion
tube, dottopul by Chu and Dividsoo at Iowa State CoUejr. has been
shown to pvt results equivalent 10 tbote secured by the air-jet dispersion
cup*. Wbea it is used. soaJdof of the sample caa be done ia tbe
sedimentation cylinder, thus eiiroinannj the need for tnasferrini tbe
slurry. Wbeo tbe air-dispersion tube is used, h shall be so indicated ia
tbe report.

Non 5—Water may condense in air lines when not in use. This
water must be removed, either by usini a water trap OB the air Uoe. or by
Mowing the water out of the line before usini any of the air for
disperson purposes.

3-3 Hydrometer—An ASTM hydrometer, graduated to
read in either specific gravity of the suspension or grams per
litre of suspension, and conforming to the requirements for
hydrometers I51H or 152H in Specifications E 100. Dimen-
sions of both hydrometers are the same, the scale being the
only item of difference.

3.4 Stdimmituion Cylinder—\ glass cylinder essentially
18 in. (457 mm) in height and 2'4 in. (63.5 mm) in diameter,
and marked for a volume of 1000 mL The inside diameter
shall be such that the 1000-mL mark is 36 ± 2 cm from tbe
bottom on the inside.

3.5 Thermometer—\ thermometer accurate to IT
(0.5'Q.

3.6 Sieves—A, series of sieves, of square-mesh woven-wire
doth, conforming to the requirements of Specification E l l .
A full set of sieves includes the following (Note 6):

' Detailed vortiftf dnwop for tho rup art inj'UNr n i oominat eon from
the Amencu Soorry for Te>in| inrf Miiouh. 1916 Kxr St.. Phiixielphu. PA
19103. Order Adjunct No.

87



w

/

~

oV

_.—. S

^zyr

J5~^4^?^2 r̂7 jpW{ l^rp -yvyjui -;"



ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7. Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this
SAS request.

Section 9. All original tags, chain of custody forms, SAS packing lists,
•••• airbills, and original data must be submitted to the Region

within the time frame listed in section 6, above.
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AUCftlCAN SOCKTV >O* TESTING AMD UATIINAIS
.!»)• R*c* Si. ft**at*f*t. H tt«3

from rw A/VX<« Boo* at ASTU Sttoowm. Coprrqn ASTVl
* na »"»3 " in* eixrwv COTO.»O MM. »* too** n n* not KM on

SUrxJard Ttst Method for
UNCONSOUDATED, UNDRAINED COMPRESSIVE STRENGTH
OF COHESIVE SOILS IN TR1AX1AL COMPRESSION1

Th« MAAdird a ocjcd wader the fiud drafnuion D 2tiO. the dumber immeduirtr foftOTF* the aeutniuoA indniei *e jtm el
onfiiLkJ fcVjpuon or. in D»e c-ae of imson. the yeas of tan rrrmon. A •umber IB purnthna indnin Thr jnr rf In nn^mg il
A Mpencnpl epnkxi d) inehcain in ecKiorjJ rtjr^c snrc the taa irraion or ropproraJ.

1. Scop«
1.1 This tea method coven the determination

of the unconsoixlated. undraincd compressive
ttren&h (or minimum pri na'pil area difTertnce)
of cylindrical specimetu of cohesive toils in un-
diflurbed. remolded, or compacted conditions
uang comunt rate of deformation (strain-con-
troOed) ippiicxtion of the axial compression test
load and where the specimen is subjected to a
confininj fluid pressure in a triaxial chamber.
No drainage of the specimen is permitted during
the tea. The test method provides for the mea-
surement of the total stresses applied to the spec-
imen, that is, the stresses are not corrected for
pore-water pressure. The total stress is the sum
of the effective stms and the pore prvssure.

1.2 This test method provides data for deter-
mining undruined strength properties and stnrw-
strain relations for soils.

Nm> I—TV determination of the unconjoJidaiotJ.
undraincd wrength of cohmve joiis without lateral
confinement is covered by Test Methods D 2166.

NOTI 2—This test method don not provide a pro
cedure tot bact prwiurc saturation of the tea ipeci-
mem. If back prraure aturation of the spmmens is
required. UV lest mud be performed uciiumt proce-
dures and apparatus similar to these required' for a
consolidated undrained tnaxial test. However, due to
comoiidation. which could occur dunnt the saturation
phae. thn modified procedure is not truly unconsoli-
dawd. A (at method for the coruolidaied undrainetj
triuial lea a currently under development in Subcom-
mine* D11.0$.

Non 3—This test method does not include a pro-
cedure for obuimnt pore prasurc measurements. Fur-
thermore, at the rapid grain rates used in this test
method such measurements could be inaccurate. If pore
prouirr mesMiremcnu are desired, ahemauve proce-
dures such *s the VS. Bureau of Reclamation Method
E-|7caj| be used.

U The values stated in SI units are to be
regarded as the standard.

1.4 This standard may invdw hazardous ma-
terials, operations, and equipment. This standard
din's HIM purport ti> address all iif'ihe safety prvk-
lemx asxtniaied m'/A ia use. It is the rrsponsikU'
ity ttfthf user iiftliis.aandardtn eaahiisJi appro-
priate safety and health practices and determine
the applicability of regulatory limitatitms prior in
use.

2. Referencrd Docurtvrois
2.1 .-ISTM Standards:
D422 Method for PanicIc-Si/e Analysis of

Soils**
D653 Terms and Ssmhols Relating to Soil

and Rix'k*
DX54 Test McthtxJ for Spwific Graviiv of

Soils-'
DI5X7 Practice for Thin-Walled Tube Sam-

pling of Soils'
O2IM* Test Methods for Uneontincd Com-

prcssiM.' Strength of Cohesive Soil-'
D2216 Method for Laboratory Determination

of Water (Moisture) Content of Soil. Rock,
and Soil-Aggregate Mixtures-'

D24X7 Test Method for Oassification of Soils
Tor Engineering Purposes-'

D24XX Practice for Devnpnon and Identifi-
cation of Soils (Visual-Manual Procedure)-*

1 Thi* lot nrthod * voder the jwrudx-joa of ASTM Com-
mnicc D-IIonSal »nd*lack and • UV dinrt rnponvaibiy of
Sttbcommincr DII.OJ e» SuMctunJ Proprrua oTSok.

Currm •dmo* Kvre^d Apnl 24. m7. PubMoJ Jvae
mr o-e/uo- *Mu*at» D *jjo - TO.
D^XJ-12.

'̂ •MW took efASTU SL**to*i Vol W.OI.
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>
D4220 Practices for Preserving and Trans-

porting Soil Samples'
D43IX Test Method for Liquid Limit. Plastic

Limit, and Plasticity Index of Soils:

3. Trrmiaoloo
3. J Diiinim>n\:
3.1.1 inuMul riimfirwHMi /(•</—a test in

which a cylindrical specimen of soil encased in
an impervious membrane is subjected to a con-
fining pressure and then loaded aiially to failure
in compression (as defined in 3.2.1).

3.1.2 principal \irr\\ difference i>r Jti'iattir
»/rot—the difference between the major and
minor principal stresses in a triaxia! test.

:3.l.2.l Di.wu.\xii>n—The principal stress dif-
ference or dcviator stress is equaJ to the axial
load applied to the specimen divided by the
corrected cross-sectional area of th€ specimen, as
prescribed in Section 8. The major principal
stress in the specimen is equaJ to the deviator
stress plus the chamber pressure, and the minor
principal stress in the specimen is equal to the
chamber pressure.

3.2 Diru-riptiimx nl Term* .S/xr»//Y lit Thix
Standard-

3.2.1 taihm-—the failure stresses arc taken as
the stresses in the specimen corresponding to the
maximum principal stms diflerence (deviator
stress) attained or the principal stress difference
(deviator stress) at 13 S axial strain, whichever
is obtained first during the performance of a test.

3.2.2 unt-iHtxuiidatrd'iindrainnJ «»»m/w%w. •
Mrmxth—the value of the maximum pnncipal
stress difference or deviator stress obtained dur-
ing the lest.

4. SJt»inca»ct aad Use
4.1 In this test method, the compressive

strength of • soil is determined in terms of the
tou) stress, therefore, the resulting strength de-
pends on the pressure developed in the pore fluid
during loading. In this test method fluid flow b
not permitted from or into the soil specimen as
the load is applied therefore the resulting pore
pressure, and hence strength, diners from that
developed in the case where drainage can occur.

4.2 If the test specimens are 1005 saturated,
consolidation cannot occur when the confining
pressure is appjied nor during the shear portion
of the test since drainage 'a not permitted. There-
fore, if several specimens of the same material

are tested, and if they are all at approximate!)
the same water content and void ratio when they

. are tested, they will navtspproximately the same
undrained shear strength; The Mohr failure en-
velope will usually be a horizontal straight line
over ihe entire range of confining stresses applied
jo the specimens if the specimens art fully satu-
rated.

4.3 If the test specimens are partially saturated
or compacted specimens. *here the dejrtt of'
saturatio • is less than 100 T. consolidation ma>
occur »hen the confining pressure is applied and
during shear, even though dramagf is not per-
mitted. Therefore, if several paniall> saturated
specimens of the same material are 'cs:eU at
different confining stresses. they will not have the
same undrained shear strength. Thus, the Mohr
failure envelope for unconsolidated undramoJ
truxLal tests on partially saturated soils is usually
curved.

4.4 The unconsolidated undrained triaxial
strength is applicable to certain design situations
in geutcchnical engineering practice where the
loads are assumed to take place so rapidl) trut
there is insufficient time for the induced pore-
water pressure to dissipate and for consolidation
lo occur during the loading period (that is. drain-
age docs no! occur). The uncunsolidaieij un-
drumed tnaxial strength u used to determine
strengths at the end of construction.

4.5 Compressive strengths determined using
this procedure may not apply in cases where the
loading conditions in the field differ significantly
from thox used in this test method.

5. ApptritH
5.1 .4\ial Leading Di-eicf—The axial com-

pression device may be screw jack driven by an
electric motor through a geared transmission, a
hydraulic or pneumatic loading device, or any
other compression device with sufficient capacity
and control to provide the rate of loading pre-
scribed in 7.3. When the loading device ts set to
advance at a certain rate of strain, the actual rate
of strain shall not deviate by more than ±105.
Vibrations due to the operation of the loading
device shall be kept at a minimum.

Non 4—A boding device may he said to provide
sufTicicnUy vrufl ribntiom if there arc no visible np-
pin in a gisa of witrr pUctd on the !o«dinc pUtm
when the device a operating at the ipcoJ at which the
lea it performed.
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5.2 A.\ial Lixid-\feaxuring Dt-v/Vf—The axial
load-measuring device shall be a load ring, elec-
ironic load cell, hydraulic load cell, or any other
k»d-measuring device capable of the accuracy
prescribed in this section and may be a pan of
the axial loading device. The axial load-measur-
ing device shall be capable of measuring the axial
load to an accuracy of I % of the estimated axiaJ
load at failure.

5 J Chamber Pressure-Maintaining and Mea-
surement Device—The chamber pressure-main-
Uining and measurement device shall be capable
of applying and controlling the chamber pressure
to within ±1 % of the applied chamber pressure.
This device may consist of a reservoir connected
to the triaxiaJ chamber and partially filled with
the chamber fluid (usually water), with the upper
part of the reservoir connected to a compressed
ps supply, the gas pressure being controlled by
I pressure regulator and measured by a pressure
p«e. electronic pressure transducer, or any other
device capable of measuring to the prescribed
tolerance. However, a hydraulic system pressur-
ized by deadweight acting on a piston or any
other pressure-maintaining and measurement
device capable of applying and controlling the
chamber pressure to the tolerance prescnSed in
this section may be used.

5.4 Tnuxial Ct>mprn\i<u\ CHamrn-r—An ap-
paratus shall be provided in which the cylindrical
specimen, enclosed hy a membrane sealed to the
specimen cap and base, may be placed and sub-
jected to a constant hydrostatic fluid pressure.
The apparatus shall include a bushing and piston,
aligned with the axis of the specimen, through
which the load from the axial loading device is
transmitted to the specimen axiaJly hetween the
specimen cap and base. The bushing and piston
shall be designed to minimize friction and lateral
thrust to the specimen cap.

5.5 Specimen Cap ant/ Saw—An imperme-
able rigid cap and base shall be used to prevent
drainage of the specimen. The specimen cap and
base shall be constructed of a noncorrosive im-
permeable material, and each shall have a circu-
lar plane surface of contact with the specimen
and a circular cross section. The weight of the
specimen cap shall produce an axial stress on the
specimen of ks than I kN/m1. The diameter of
the cap and base shall be equal to the initial
diameter of the specimen. The specimen base
shall be coupled to the thaxial cocnpressioo

chamber so as to prevent lateral motion or lilting
and the specimen op shall be designed to receive
the piston such that the piston-to-cap contact

• area is concentric with the cap. The specimen
cap during shear shall not tilt more than 5*. The
cylindrical surface of the specimen base and cap
that contacts the membrane to form a sal shall
be smooth and free of scratches.

Non 5—The ores produced by the specmea cap
caa fT"** I kN/m1 provided the lea dtu a corrected
for the e/faru of uui sreu.

5.6 Deformation Indicator—The deformation
indicator shall be a dial indicator capable of
measuring axial deformation to within 0.03 X of
the specimen height and having a travel range of
at least 20% of the initial height of the test
specimen, or any other measuring device, such
as electronic deformation measuring devices,
meeting these requirements of readability and
range.

5.7 Rithhfr Mrmhranes—The rubber mem-
brane used to encase the specimen shall provide
reliable protection against leakage. Membranes
shall be carefully inspected prior to use. and if
any flaws or pinholes are evident, the membrane
shall be discarded. In order to offer minimum
restraint to the specimen, the unstretched mem-
brane diameter shall be between W and 95 rt of
that of Ihe specimen. The membrane thickness
shall not exceed I T of the diameter of the spec-
imen. The membrane shall be sealed to the spec-
imen base and cap b> any mcthixf thai will
produce a positive seal. An equation for corrcr.-
ing the principal stress difference (devuior stms)
for the effect of the stillness of the membrane is
given in 8.5.

Nori A—Tbr membrane is iiptvaJl) vaJed using
Onrtp »ith silicon prase be»»crn the cap and box
and the membrane.

5.1 Sample £v/n«/rr—The sample extruder
shall be capable of extruding the soil core from
the sampling tube in the same direction of travel
in which the sample entered the tube and with
minimum disturbance of the sample. If the soil
core is not extruded vertically, care should be
taken to avoid bending stresses on the core due
to gravity. Conditions at the time of sample
removal may dictate the direction of removal.
but the principal concern is to keep the degree of
disturbance minimal.

5.9 Sperimen Size Measurement Devices—
Devices used to measure the height and diameter

v^Ssk,• "":£?£*&



of the specimen shall be capable of measuring
the desired dimension to within 0.1 •« of its
actual length and shall be constructed such thai
their use will not disturb the specimen.

5.10 Timer— A u:ning device indicating the
elapsed testing time to the nearest I s shall be
used for establishing the rate of strain application
prescribed in 7.5.

5.11 Balances—The balance used to weigh
specimens shall determine the mass of the spec-
imens to within 0.I "5 of the tout mass.

5.12 Apparatus far H 'atcr Content, as specified
in Method D2216.

5.13 Miscellaneous Apparatus—Specimen
trimming and carving tools, membrane and O-
ring expanders, companion apparatus, and data
sheets as required.

6. Test Specinea*
6.1 Spwimen Si:i'—Specimens shall have a

minimum .diameter of 30 mm and the largest
panicle contained within the test specimen shall
he smaller than '/» of the specimen diameter. If.
after completion of a test, it is found that oversize
panicles are present, indicate this information in
the repon of test data under remarks. Determine
the average height and diameter of the test spec-
imen using the apparatus specified in 5.^. Take
a minimum of three height measurements (120*
apart) and at least three diameter measurements
at each of the quarter points of the height. The
height-io-diamcter ratio of the specimen shall be
between 2 and 2.5.

Son 7—If larje soil panicle* are found in the
specimen after tniint. > paniclc-si/e aruilyui m accord-
ance wilh Method D 422 max he performed to confirm
the visual obxrvat>on and the results provided with the
tcsi nrpon.

6.2 L'ndiiiiirhiit Spwimen*—Prepare undis-
turbed specimens from large undisturbed sam-
ples or from samples secured in accordance with
Practice D 1587 or other acceptable undisturbed
tube sampling procedures. Undisturbed samples
shall be preserved and transported as outlined for
Croups C or D samples in Practices D4220.
Specimens obtained by tube sampling may be
tested without trimming, except for the squaring
of ends, provided soil characteristics art such that
no significant disturbance results from sampling
and the specimen is uniformly circutir. Handle
specimens carefully to minimize disturbance,
changes in cross section, or Joss of water content.

02S50

If compression or any type of noticeable distur-
bance would be caused by the extrusion device.
split the sample tube lengthwise or cut it of! in
small sections to facilitate removal of the speci-
men with min imum disturbance. Prepare
trimmed specimens in an environment where the
change in the water content of the soil is mini-
mized (Note 8). Specimens shall be of uniform.
circular cross section perpendicular to the axis of
the specimen. Where pebbles or crumbling result
in excessive irregularity along the outside edges
of the specimen or at the ends, pack soil from
the trimmings in the irregularities to produce the
desired surface. As an alternative, the ends of the
specimen may be capped with a minimal thick-
ness of plaster of pans, hydrostone. or similar
material. Where soil conditions permit, a vertical
lathe accommodating the total sample may be
used as an aid in trimming me specimen to the
required diameter. Determine the mass and di-
mensions of the test specimen in accordance with
5.9 and 5. It. If the specimen is to be capped.
determine its mass and dimensions before cup-
ping. Enclose the specimen in the rubber mem-
brane and seal the membrane to the specimen
base and cap immediately after preparation.

Sou X—A controlled hijh-humiJit> mom i\ usu-
ally uvxJ for this purpose.

6.3 RitmMtt/ S/wi'iinm\—Prepare the speci-
men by first thoroughly working the undisturbed
specimen, which has been tested aixl is still en-
cased in the rubber membrane, with the fingers.
Then reform the specimen by forming within a
mold having dimensions such that the remolded
specimen dimensions will be equal to thus: of
the undisturbed specimen. Exercise .care to avoid
entrapping air in the specimen. This will aid in
obtaining a uniform unit weight, in remolding to
the same void ratio as the undisturbed specimen.
and in preserving the natural water content of
the soil.

6.4 Cimirxirtett 5/vumou—Prepare speci-
mens using the compaction method, predeter-
mined water content, and unit weight prescribed
by the individual assigning the test. Compacted
specimens may be prepared by compacting ma-
terial in at least six layers, using a pressing or
kneading action, into a split mold of circular
cross section having dimensions meeting the re-
quirements of 6.1. Material required for the spec-
imen shall be batched by thoroughly mixing soil
with sufficient wjter to produce the desired water
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U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office
P.O. Box 818 - Alexandria, Virginia 22313
Phone: 703/557-2*90 - FTS/557-2*90

SAS Number

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmittal Telephone Request

A.

B.

C.

D.

E.

EPA Region/Client: _ *—

RSCC Representative:

Telephone Number: (3£) 353-2.V2-O

Date of Request:_________________

Site Name:

Please provide below description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in a delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:
SVX

r/

I
2. Definition and number of work units involved (specify whether whole samples or

fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium or high concentration):

3. Purpose of analysis (specify whether Superfund (enforcement or remedial action),
RCRA, NPDES, etc.): ____________________________________

C-5



*. Estimated date(s) of collection: Am% (A#\~ I^T^l I

5. Estimated date(s) and method of shipment: OVc/ /) JAh't,
t a I/

6. Number of days analysis and data required after laboratory receipt of samples:
3o _________________________ ,_

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program): — __________________________________________

sit*. '• ^ST/V)
/Vv> '. A

Special technical instructions (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.): ____________________

-U Cwhcij b.'feL \ ^ . ___
O f\as>

/2fefrypAj IT PdibtL TO

9. Analytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.) If not completed, format of results
will be left to program discretion. _______________________

Ath?cK£^l Arhl

11. Name of samplonf^ffipping contact:
Phone:

. )
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12. Data Requirements
Precision Desired

Parameter Detection Limit (-% or Concentration)
. 7. £i

13. QC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)
c*l&\s\ S\1t,______
T7^

. Action Required if Limits are Exceeded

Please return this request to the Sample Management Office as soon as possible to
jr>^ jexpedite processing of your request for special analytical services. Should you have any
jjh questions or need any assistance, please contact your Regional representative at the

Sample Management Office.



SAMPLE PREPARATION ATTACHMENT 1

1.) Air-dry entire sample (see below), record air-dried weight (A)
2.) If the sample contains large pieces of material other than
soil such as wood, leaves, leather, mats of hair, etc., this
material should be removed by the analyst after the original air-
dried weight has been recorded. A short written description of the
material removed should be recorded. Record weight of material
removed (B).
3.) Record weight of air-dried soil submitted, (A) - (B).
NOTE: Air-dry sample by spreading out sample in an aluminum pan or
a crucible to dry.. Length of time to air-dry sample (24 hours to
possibly several days) will depend on type of soil received and its
moisture content. Final air-dried soil should have <5* moisture.
MINIMUM SAMPLE SIZES

The air-dried soil is prepared for mechanical analysis as
described in ASTM D-421. The separation on the No. 10 sieve
results in a coarse and a fine fraction.

ASTM D-422 gives minimum sample sizes for samples with nominal
diameters of the largest particles ranging from 3/8" to 3".
Furthermore, these samples as well as samples with the largest
particles less than 3/8" require a minimum sample size to yield
portions passing a No. 10 sieve of 115 grams for sandy soils and
65 grans for silt/clay soils.

It is acceptable to use entire sample for analysis to meet
these minimum requirements.

If these minimum requirements are not possible due to
insufficient sample size, OR if the total weight of air-dried soil
submitted is less than 200 grams, CONTACT SMO IMMEDIATELY (SMO will
contact the Region). Give SMO the following information for the
samples not meeting the ASTM D-422 requirements or the 200 gram
requirement: sample numbers, sample weights, and required sample
weights. Region V CRL will determine whether to proceed with or
terminate analysis.

COARSE FRACTION:

Perform a sieve analysis of the portion retained on the No.
10 sieve according to the ASTM test method using the following
sieves: 3" (75 as), 2" (50 mm), 1 1/2" (37.5 mm), 1" (25.0 mm),
3/4" (19.0 mm), 3/8" (9.5 mm), No. 4 (4.75 mm), No. 10 (2.00 mm).

FINE FRACTION:

Perform hydrometer, hygroscopic moisture, and specific gravity
analysis on the fraction that passes a No. 10 sieve. Give a
written description of the portion passing No. 10 sieve. If sandy,
use 100 grams for hydrometer analysis, and if clay/silt, use 50
grams for hydrometer analysis.

Perform a sieve analysis of the portion that passes a No. 10
sieve according to ASTM D-422 using the following sieves:
No. 20, No. 40, No. 60, No. 80, No. 100, No. 200.



ATTACHMENT 2

RAW DATA:

All hand-written raw data must be submitted, and should
include the following:

1.) Total air-dried weight of sample submitted (A).
2.) Total air-dried weight of extraneous material removed (B).
3.) Total air-dried weight of soil submitted (A) - (B).
4.) Total weight of soil retained on a No. 10 sieve.
5.) Total weight of soil passing a No. 10 sieve.
6.) Complete coarse fraction sieve analysis.
7.) Complete hydrometer analysis including time, temperature,

i. hydrometer readings, type of hydrometer, etc.
8.) Complete hygroscopic moisture analysis.

f- 9.) Complete specific gravity analysis.
! 10.) Complete fine fraction sieve analysis.
£ 11.) Written description of extraneous material removed (if any),

and of material passing a No. 10 sieve (sand or clay/silt).
/i \
i .' ' Attachment A is -suggested to be used as a raw data form by the

laboratory, or the laboratory may use their own raw data fores as
r- long as all required deliverables are included.

CALCULATIONS:

f All calculations may be performed using a computer generated
i spreadsheet, but both handwritten raw data AND computer

spreadsheets roust be submitted as case deliverables.

0

1,

REPORT:

Report results as percent finer than the specified particle
size. Present data as tabulated AND in the fona of a grain-sized
distribution curve on a semi-logarithmic chart with percent finer
by weight plotted on the arithmetic scale and grain size plotted
on the logarithmic scale.

I



Attachment^ /-v?/n4x C/\—f

I ASTM D-422 Particle Size Analysis of Soils
Laboratory:
yialyste:
Sample Preparation:

Tot

Total v
Total i

Extraneous material des
% passing No. 10 descri]
Coarse Sieve Analysis:
Date:

EPA Sample No. :

Lab Saaple No. :
Total air-dried s<

al air-dried extraneous »at<
Total air-dried

eight soil retained No. 10 i
weight coil passing No. 10 i

% Retained No. 10 1
% Passing No. 10 J

=ription:
ption :

Sieve Size
3"
2"

1 1/2"
1"

3/4"
3/8"

No. 4
No. 10

unple:
crial:
soil:
lieve:
lieve:
Sieve:
Sieve:

„
a
a
a
$
%

Weight Retained, g

Hydrometer Analysis: Date: Type of hydrometer:
Time Hydrometer Hydrometer
(jnin.) Actual Time Actual Comp. Corr.
) 2

5
15
30
60
250

1440

Fine Sieve Analysis:
Date:

-

Sieve Size:
No. 20
No. 40
No. 60
No. 80
No. 100
No. 200

Corrected
Hydrometer

Temperature
•C

Weight Retained, g

Hygroscopic Moisture Analysis: Ta
Sample Weig

Tare + Dry Weic
Dry Weic
% Moistu

Specific Gravity Pycnomet
Analysis: Pycnometer, Wat

Pycnometer, Water, So
Temperature,

Specific Gravi

re:
ht:
ht:
ht:
re:
er:
er:
il:
•C:
ty:

g

g
g
g
% *
g
g
g

i Consents:

1



C

6.2 Biological degradation is inhibited by the addition of H2S04 to pH
<4. Store at 4*C. The sample is stable for 7 days prior to extraction and 40
days after extraction.

7.0 PROCEDURE

7.1 Distillation:

7.1.1 Measure 500 mL of sample into a beaker. Lower the pH to
approximately 4 with concentrated H2S04 (1 mL/L), and transfer to the
distillation apparatus.

7.1.2 Distil! 450 ml of sample, stop the distillation, and when
boiling ceases, add 50 ml of warm reagent water to the flask and resume
distillation until 500 ml have been collected.

7.1.3 If the distillate is turbid, filter through a prewashed
membrane filter.

7.2 Direct photometric method:

7.2.1 Using working solution A (Step 5.8), prepare the following
standards in 100-mL Class A volumetric flasks. A minimum of a blank and
three standards must be prepared:

Working Solution A (ml) Concentration (uo/U

0.0 0.0
0.5 50.0
1.0 100.0
2.0 200.0
5.0 500.0
8.0 800.0

10.0 1000.0

7.2.2 To 100 ml of distillate or to an aliquot diluted to 100 mL
and/or standards, add 2 mL of buffer solution (Step 5.4) and mix. The pH
of the sample and standards should be 10 ± 0.2.

7.2.3 Add 2.0 mL aminoantipyrine solution (Step 5.5) and mix.

7.2.4 Add 2.0 mL potassium ferricyanide solution (Step 5.6) and
mix.

7.2.5 After 15 min., read absorbance at 510 nm.

7.3 Chloroform extraction method:

CAUTION: This method should be performed in a hood; chloroform is toxic.

7.3.1 Using working solution B (Step 5.9), prepare the following
standards. Standards may be prepared by pipetting the required volumes
into the separatory funnels and diluting to 500 mL with reagent water. A
minimum of a blank and three standards must be prepared:

9065A - 3 Revision 1
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Working Solution B (mL) Concentration____

0.0 0.0
3.0 6.0
5.0 10.0
10.0 20.0
20.0 40.0
25.0 50.0

7.3.2 Place 500 mL of distillate or an aliquot diluted to 500 mL
in a separatory funnel. The sample should not contain more than 50 M9A
phenol.

7.3.3 To sample and standards add 10 mL of buffer solution (Step
5.4) and mix. The pH should be 10 ± 0.2.

7.3.4 Add 3.0 mL aminoantipyrine solution (Step 5.5) and mix.

7.3.5 Add 3.0 mL potassium ferricyanide solution (Step 5.6) and
mix.

7.3.6 After 3 min, extract with 25 mL of chloroform (Step 5.10).
Shake the separatory funnel at least 10 times, let CHC13 settle, shake
again 10 times, and let chloroform settle again.

7.3.7 Filter chloroform extract through filter paper. Do not add
more chloroform.

7.3.8 Read the absorbance of the samples and standards against the
blank at 460 nm.

7.4 Calculation:

7.4.1 Prepare a standard curve by plotting the absorbance values
of standards versus the corresponding phenol concentrations.

7.4.2 Obtain concentration value of sample directly from standard
curve.

8.0 QUALITY CONTROL

8.1 Refer to Chapter One for specific quality control procedures.

8.2 Calibration curves must be composed of a minimum of a blank and three
standards. A calibration curve should be made for every hour of continuous
sample analysis.

8.3 Dilute samples if they are more concentrated than the highest
standard or if they fall on the plateau of a calibration curve.

8.4 After calibrating verify calibration with an independently prepared
check standard.
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8 . 5 i h e matrix duplicate and matrix spike are brought through the whole
sample preparation and analytical process.

9.0 METHOD PERFORMANCE

9.1 In a single laboratory using sewage samples at concentrations of 3.8,
15, 43, and and 89 M9/L, the standard deviations were +0.5, ±0.6, ±0.6, and ±1.0
jig/l. respectively. At concentrations of 73, 146, 299, and 447 pg/L, the
standard deviations were ±1.0, ±1.8, ±4.2, and ±5.3 M9/L, respectively.

9.2 In a single laboratory using sewage samples at concentrations of 5.3
and 82 pg/L, the recoveries were 78% and 98%, respectively. At concentrations
of 168 and 489 M9/U the recoveries were 97% and 98%, respectively.

10.0 REFERENCES

1. Annual Book of ASTM Standards, Part 31, "Water," Standard 01783-70,
p. 553 (1976).

2. Standard Methods for the Examination of Water and Wastewater, 14th ed., pp.
574-581, Method 510 through 510C (1975).
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METHOD 9065A

PHENOLICS (SPECTROPHOTOMETRIC, MANUAL 4-AAP WITH DISTILLATION)

Start
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Determine the standard deviation (s) for each analyte as
follows:

s = (S2)V2

Determine the MDL for each analyte as follows:

where t̂ ., a . ̂  is the one-sided t-statistic appropriate
for the number"of samples used to determine (s), at the 99
percent level.

ORGANIC-FREE
REAGENT WATER: For volatiles, all references to water in the methods refer

to water in which an interferant is not observed at the
method detection limit of the compounds of interest.
Organic-free reagent water can be generated by passing tap
water through a carbon filter bed containing about 1 pound
of activated carbon. A water purification system may be used
to generate organic-free deionized water. Organic-free
reagent water may also be prepared by boiling water for 15
minutes and, subsequently, while maintaining the temperature
at 90*C, bubbling a contaminant-free inert gas through the
water for 1 hour.

For a method blank to be acceptable for use with the
accompanying samples, the concentration in the blank of any
analyte of concern must be no higher than the highest of
either:

(1)The detection limit, or

(2)Five percent of the regulatory limit for that analyte, or

(3)Five percent of the measured concentration in the sample.

For semivolatiles and nonvolatiles, all references to water
in the methods refer to water in which an interferant is not
observed at the method detection limit of the compounds of
interest. Organic-free reagent water can be generated by
passing tap water through a carbon filter bed containing
about 1 pound of activated carbon. A water purification
system may be used to generate organic-free deionized water.

For a method blank to be acceptable for use with the

§ accompanying samples, the concentration in the blank of any
analyte of concern must be no higher than the highest of
either:

[ (l)The detection limit, or

|T ONE - 26
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PRECISION:

PROJECT:

QUALITY ASSURANCE
PROJECT PLAN
(QAPJP):

RCRA:

REAGENT BLANK:

REAGENT GRADE:

REAGENT WATER:

(2)Five percent of the regulatory limit for that analyte, or

(3)Five percent of the measured concentration in the sample.

The agreement among a set of replicate measurements without
assumption of knowledge of the true value. Precision is
estimated by means of duplicate/replicate analyses. These
samples should contain concentrations of analyte above the
MDL, and may involve the use of matrix spikes. The most
commonly used estimates of precision are the relative
standard deviation (RSD) or the coefficient of variation
(CV),

RSD = CV = 100 S/x,

where x = the arithmetic mean of the x- measurements, and s
= variance; and the relative percent difference (RPD) when
only two samples are available.

RPD = 100 [(x, - x2)/((x, + x2)/2}].

Single or multiple data collection activities that are
related through the same planning sequence.

An orderly assemblage of detailed procedures designed to
produce data of sufficient quality to meet the data quality
objectives for a specific data collection activity.

The Resource Conservation and Recovery Act.

See Method Blank.

Analytical reagent (AR) grade, ACS reagent grade, and reagent
grade are synonymous terms for reagents which conform to the
current specifications of the Committee on Analytical
Reagents of the American Chemical Society.

Water that has been generated by any method which would
achieve the performance specifications for ASTM Type II
water. For a method blank to be acceptable for use with the
accompanying samples, the concentration in the blank of any
analyte of concern must be no higher than the highest of
either:

(1)The detection limit, or

(2)Five percent of the regulatory limit for that analyte, or

(3)Five percent of the measured concentration in the sample.
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REFERENCE MATERIAL:

SPLIT SAMPLES:

STANDARD ADDITION:

STANDARD CURVE:

SURROGATE:

TRIP BLANK:

For organic analyses, see the definition of organic-free
reagent water.

A material containing known quantities of target analytes in
solution or in a homogeneous matrix. It is used to document
the bias of the analytical process.

Aliquots of sample taken from the same container and analyzed
independently. In cases where aliquots of samples are
impossible to obtain, field duplicate samples must be taken
for the matrix duplicate analysis. These are usually taken
after mixing or compositing and are used to document intra-or
interlaboratory precision.

The practice of adding a known amount of an analyte to a
sample immediately prior to analysis. It is typically used
to evaluate interferences.

A plot of concentrations of known analyte standards versus
the instrument response to the analyte. Calibration
standards are prepared by successively diluting a standard
solution to produce working standards which cover the working
range of the instrument. Standards should be prepared at the
frequency specified in the appropriate section. The
calibration standards must be prepared using the same type
of acid or solvent and at the same concentration as will
result in the samples following sample preparation. This is
applicable to organic and inorganic chemical analyses.

An organic compound which is similar to the target analyte(s)
in chemical composition and behavior in the analytical
process, but which is not normally found in environmental
samples.

A sample of media taken from the laboratory to the sampling
site and returned to the laboratory unopened. The media used
for the trip blank is acceptable if the concentration of any
analyte of concern in the media is no higher than the highest
of either:

(1)The detection limit, or

(2)Five percent of the regulatory limit for that analyte, or

(3)Five percent of the measured concentration in the sample.

A trip blank is used to document contamination attributable
to shipping and field handling procedures. This type of
blank is useful in documenting contamination of volatile
organics samples.
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METHOD 9065A

PHENOLICS (SPECTROPHOTOMETRIC. MANUAL 4-AAP WITH DISTILLATION)

1.0 SCOPE AND APPLICATION

1.1 This method is applicable to the analysis of ground water,
drinking, surface, and saline waters, and domestic and industrial wastes.

1.2 The method is capable of measuring phenolic materials at the 5 /jg/L
level when the colored end product is extracted and concentrated in a solvent
phase using phenol as a standard.

1.3 The method is capable of measuring phenolic materials that contain
more than 50 fig/I in the aqueous phase (without solvent extraction) using phenol
as a standard.

1.4 It is not possible to use this method to differentiate between
different kinds of phenols.

2.0 SUMMARY OF METHOD ' r .

2.1 Phenolic materials react with 4-aminoantipyrine in the presence of
potassium ferricyanide at a pH of 10 to form a stable reddish-brown antipyrine
dye. The amount of color produced is a function of the concentration of phenolic
material.

3.0 INTERFERENCES

3.1 For most samples a preliminary distillation is required to remove
interfering materials.

3.2 Color response of phenolic materials with 4-aminoantipyrine is not
the same for all compounds. Because phenolic-type wastes usually contain a
variety of phenols, it is not possible to duplicate a.mixture of phenols to be
used as a standard. For this reason phenol ba-s been selected as a standard and
any color produced by the reaction of other phenolic compounds is reported as
phenol. This value will represent the minimum concentration of phenolic
compounds present in the sample.

C 3.3 Interferences from sulfur compounds are eliminated by acidifying
the sample to a pH of <4 with H2S06 and aerating briefly by stirring.

4.0 APPARATUS AND MATERIALS

4.1 Distillation apparatus: All glass, consisting of a 1-liter Pyrex
distilling apparatus with Graham condenser.

4.2 pH meter.

4.3 Spectrophotometer: For use at 460 or 510 nm.

4.4 Funnels.

9065A - 1 Revis ion 1
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, K .,,4.5 Filter paper.

4.6 Membrane filters.

4.7 Separatory funnels: 500- or 1,000-mL.

4.8 Nessler tubes: Short or long form.

4.9 Class A volumetric flasks: 100 ml

5.0 REAGENTS

5.1 Reagent grade chemicals shall be used in all tests. Unless
otherwise indicated, it is intended that all reagents shall conform to the
specifications of the Committee on Analytical Reagents of the American Chemical
Society, where such specifications are available. Other grades may be used,
provided it is first ascertained that the reagent is of sufficiently hi£h purity
to permit its use without lessening the accuracy of the determination.

5.2 Reagent water. All references tn wat.pr fn. tMc mothnd refer to
reagent water, as defined in Chapter One.

5.3 Sulfuric acid solution, H2S04: Concentrated.

5.4 Buffer solution: Dissolve 16.9 g NH4C1 in 143 ml concentrated NH4OH
and dilute to 250 mL with reagent water. Two ml of buffer should adjust 100 ml
of distillate to pH 10.

5.5 Aminoantipyrine solution: Dissolve 2 g of 4-aminoantipyrine (4-
AAP) in reagent water and dilute to 100 ml.

5.6 Potassium ferricyanide solution: Dissolve 8 g of K3Fe(CN)6 in
reagent water and dilute to 100 ml.

5.7 Stock phenol solution: Dissolve 1.0 g phenol in freshly boiled and
cooled reagent water and dilute to 1 liter (1 ml = 1 mg phenol).

NOTE: Thii solution is hydroscopic and toxic.

5.8 Working solution A: Dilute 10 mL stock phenol solution to 1 liter
with reagent water (1 ml * 10 /xg phenol).

5.9 Working solution B: Dilute 100 mL of working solution A to 1,000
mL with reagent water (1 mL » 1 ̂ ig phenol).

5.10 Chloroform.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.
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U.S, ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office
P.O. Box SIS - Alexandria, Virginia 22313
Phone: 703/557-2490 - FTS/557-2*90

SAS Number

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmittal Telephone Request

A. EPA Region/Client: _

B. RSCC Representative:

C. Telephone Number: (3)2-) 3$

D. Date of Request:_________

E. Site Name: , £ltKa/t

Please provide below description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in a delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested: __________________
oX "foTk-l /Phenol

oX
4- AA-P

u
Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium or high concentration):

5 ItXJ /Q

3. Purpose of analysis (specify whether Superfun
RCRA, NPDES, etc.):

(enforcement or remedial action),

C-5



. Estimated date(s) of collection: fig fiU/}T

5. Estimated date(s) and method of shipment: g&cu (

6. Number of days analysis and data required after laboratory receipt of samples:
3o_______________________,_

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program): —______________________________________

8. Special technical instructions (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.): ____________________

9. Analytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.) If not completed, format of results
will be left to programjliscretion.

10. Other (use additional sheets or attach supplementary information, as needed):
In _

11. Name of sampling/shipping contact:
Phone: (fit)

C-6



12. Data Requirements

Parameter Detection Limit
ToS.(

Precision Desired
(-% or Concentration)

2.

13. QC Requirements

Audits Required
Limits

Frequency of Audits (Percent or Concentration)
[O S

IS- \15 7

>'

Action Required if Limits are Exceeded

g^

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request- for special analytical services. Should you have any
questions or need any assistance, please contact your Regional representative at the
Sample Management Office.

C-7



ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7. Laboratory data rejection and non-payment will be recommended 1f
the laboratory uses methods other than those specified in this
SAS request.

Section 9. All original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section 6, above.



METHODS FOR DETERMINATION OF INORGANIC SUBSTANCES

0
L

eluent and separated anions to their respective
acid forms.

4.2 For additional information, refer to the
different manufacturers' instruction manuals.

5. Beagenta
5.1 Eluent, 0.003 M sodium bicarbonate-

0.0024 M sodium carbonate: Dissolve 0.2520 g
NaHC03 and 0.2544 g Na-jCOj in demineralized
water and dilute to 1 L (NOTE 2).
NOTE 2: Eluent concentration may be varied
slightly to obtain the same retention times for
each anion when a new separator rmlumn is used.
The NaHC03 is subject to thermal decomposi-
tion and must be weighed without prior drying.

5.2 Suppressor regeneration solution, IN
H2S04: Cautiously add 111 mL concentrated
H2S04 (sp gr 1.84) to approx 600 mL deminer-
alized water. Cool and dilute to 4 L with demin-
eralized water.

5.3 Standard anion solutions: Dry all salts
for 1 h at 105 °C unless otherwise specified.
Store each standard solution in TFE-fluor-
ocarbon bottles.

5.3.1 Bromide standard solution, 1.00 T>T. =
1.1 1.00 mg Bn Dissolve 1.2877 g NaBr in demin-

eralized water and dilute to 1,000 mL.
5.3.2 Chloride standard solution, 1.00 mL =

1.00 mg CL Dissolve 1.6484 g Nad in deminer-
alized water and dilute to 1,000 mL.

5.3.3 Fluoride standard solution, 1.00 mL =
1.00 mg F: Dissolve 2.2101 g NaF in deminer-
alized water and dilute to 1,000 mL.

5.3.4 Nitrate-nitrogen standard solution, 1.00
mL = 1.00 mg N03-N: Dissolve 6.0681 g
NaN03 in demineralized water and dilute to
1,000 mL.

5.3.5 Nitrite-nitrogen standard solution, 1.00
mL = 1.00 mg N02-N: Dissolve 4.9259 g
NaN02 in demineralized water and dilute to
1,000 mL.

5.3.6 Phosphorus standard solution, 1.00
mL = 1.00 mg P: Dissolve 4.3936 g anhydrous
KH2PO< in demineralized water and dilute to
1,000 mL.

5.3.7 Sulfate standard solution, 1.00 mL —
1.00 mg S04: Dissolve 1.8140 g K2S04 in de-
mineralized water and dilute to 1,000 mL.

5.4 Mixed stock solution: Prepare 1,000 mL
mixed stock solution by appropriate quan-
titative dilution of each standard solution

j (NOTES 3 and 4).

F
a
NO.-N
PO.'-P
Br
NO.-N
S04

J

5.00
60.0
6.0
6.0
6.0

60.0
60.0

5
60

6
55

6
60
(0

NOTE 3. If nitrite is omitted from the mired
stock solution, the solution is stable for at least
1 month when stored and refrigerated in a clean
TFE-fhiorocarbon bottle If nitrite is included in
the mixed-stock solution, the solution needs to
be prepared fresh daily.
NOTE 4. The above is only an example of a
mixed-stock solution. Other appropriate concen-
trations can be prepared.

5.5 Mixed standard solutions: Prepare at
least three mixed standard solutions by ap-
propriate dilution of the mixed stock solution.
The solutions should bracket the concentration
range of interest

6. Procedure
6.1 Set up the ion chromatograph according

to the operating parameters described in 4.1.
Equilibrate the columns with eluent until a
stable baseline is obtained. Allow approximate-
ly 30 min for equilibration.

6.2 Set the full-scale conductivity to 10, 30,
or 100 /iS as is appropriate for the expected
sample-anion concentrations. The Mghgr settings
are required for higher sample-anion concen-
trations.

6.3 Level the integrator at 10 mV (a display
of 1000 with no signal). Adjust the ion
chromatograph's offset to approximately 11 mV
(a display of 1100). This ensures that the ion
chromatograph's signal will not fall below 10 mV
during the course of the analyses. The baseline
signal tends to drift in a negative direction over
a long period of time Each chromatogram can
be started at a signal level of 10 mV using the
integrator's automatic-zero control

6.4 Enter an appropriate program into the
yrtain program controller of the ion chromato-
graph according to the manufacturer's instruc-
tion manual The system is configured so that
the ion chromatograph controls the autosampler
and starts the integrator at the beginning of each
sample injection (NOTE 5).

fee
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NOTE 5. For additional information on compu-
terized data reduction, see Hedley and Fishman
(1982).

6.5 Place the mixed standard solutions in the
first positions of the sample tray followed by a
standard reference material and then the sam-
ples. Place a standard reference material in every
twentieth position of the remainder of the sam-
ple tray.

6.6 Create an information file in the in-
tegrator by pressing the DIALOG key. Through
this information file, various integrator functions
can be enabled or disabled during the recording
of a chromatogram. The only necessary function
is ER (end run). It terminates the chromatogram
at the appropriate time as determined by the
operator's setting of the ion chromatograph's
controller, which actuates the sampler and causes
the injection of a new sample.

6.7 Press the integrator's PT EVAL key be-
fore starting a series of analyses. The integrator
will take about 50 s to store the baseline signal

noise The baseline noise can be evaluated before
each chromatogram, using the integrator's ET
function.

6.8 Set the ion chromatograph's PGMAUTO/
MANUAL switch from MANUAL to AUTO and
press Start/Step to begin the analyses.

7. Calculation
7.1 The integrator automatically computes

the concentration of each anion in each sample
by comparing its peak height or area to the
analytical curve. Retention times for the seven
anions are given in table 12.

8. Report
8.1 Report bromide (71870), chloride (00940),

fluoride (00950), nitrate-nitrogen (00618), nitrite-
nitrogen (00613), orthophosphate-phosphorus
(00660), and sulfate (00945), dissolved, concentra-
tions as follows: less than 1 mg/L, nearest 0.01
TnE/f f? 1 mg/L snd above, two significpnt figurp*.

9. Precision
9.1 Analysis of a number of test samples 10

times each by one operator resulted in mean
values, standard deviations, and percent relative
standard deviations as shown in table 13.

V. —— *s
SOURCES INVESTIGATIONS A

Table 12. — Approximate retention times of anions by ion
chromatograpny

T)m«
Canctttumt Imln)

Fluoride 12
Chloride 3J
Nitrate-nitrogen 4.0
Orthophosphate-phosphorus 4.9
Bromide 6.5
Nitrate-nitrogen 7.5
Sulfate 8.6

Table 13.— Precision for Ion chromatographie determination
of anions

RMtlv*
Sunoard tttnovs

M««n o*rtaiky> owution
Coiwtltmnt (mgrtj (m^U <p«rc*nt)

Bromide 0.295 0.020 6.8
Chloride .72 .04 5.6
Da 1.71 .06 3.5
Da 2.72 2* 8-8
Da 5.84 .19 3̂
Da 9.90 .39 3.9
Da 58.6 .7 17 |
Da 119 12 1.0
Fluoride .018 .004 212
Do .080 .010 12.5
Do .79 .02 15 _^
Do .82 .01 1.1 A
Da 2.02 .15 7.4 ^
Nitrate-nitrogen .12 .01 8J
Do .42 .051 1.9
Do .70 .081 1.4
Da 1.27 .05 3.9
Da 5^6 .14 17
Nitrite-nitrogen .03 .01 333
Orthophosphate-phosphorus 273 .010 3.7
Sulfate 1.68 .05 3.0
Da 3.88 .10 2.6
Da 15.1 .80 5J
Da 62.1 .9 1.4
Da 100 1.4 1.4
Da 148 3 10
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change caromatographic method using cooductimetric
detection: Analytical Chemistry, v. 47, p. 1801-9.
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Total suspended solids in water 6/29/87

U.S. Environmental Protection Agency
HWI Sample Management Office
P.O. Box 818, Alexandria, Virginia 22313
Phone: (Z03f-557̂ 7$W-or FTS-557-2490

SAS Nuaber

Special Analytical Services
Regional Request

Approved for Scheduling

Regional Transmittal Telephone Request

an
A. EPA Region and Site Name: Region V
B. Regional Representative:
C. Telephone Number: (312)
D. Data request: ______
E. Site Name: V

Please provide below a description of your request for Special Analytical Services under
the Uncontrolled Hazardous Waste Dumpsite Program. In order to most efficiently obtain
laboratory capability for your request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in delay in the processing of
your request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested: Analysis for ytf«f)'le suspended

solids ( 5*5~ °C ) in water (surface waters, groundwater, drinking water, leachate,

etc.) Results are reported as mg/1 Vc/ah'/g suspended solids.__________________

2. Definition and number of work units involved (specify whether whole samples or
fractions; whetner organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

r 3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

4. Estimated date(s) of collection: AfrAtu>"i"

5. Estimated date(s) and method of shipment: Daily by overnight carrier.



5/C25_-f-f/S? -?- ^—-=^ TSS in water 6/29/87

(^y6. Approximate number of days results required after Vab. ceegfpt of samples: 30____"

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1. EPA Method 160.2. 1983 ed.t (Gravimetric, Dried at 103° - 105° C) using glass fiber
filter discs without organic binder such as: Millipore AP-40, Reeve Angel 934-AH,
Gelman A/E, or equivalent. Use only membrane filter apparatus with 47 mm diameter
glass fiber filter and a coarse (40-60 micron) fritted disc filter support.The filter
and support specifications are mandatory. Samples will be held at 4°C until sample
analysis and validation of results are completed.Holding time is 7 days from date
of sample c o l l e c t i o n . _ _ _ _ _ _ _ _ \ _ _ _ _ _ _ _ _ _ _ - '

O-f l^ejf^UAC- TY*f>™ lkO.2, .

8. Specail technical instructionns (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

1. Sample aliquot volumes are selected
on the basis of the following factors, a) During initial sample filtratrion, filtration
rate should not drop rapidly, or require more than 5 minutes of filtratrion time. (In-
crease the filter area or decrease the sample volume as needed for sample reanalysis),
b) The sample aliquot filtered should provide a residue with greater than 1.0 mg for___
aliquots less than 200ml in volume, and c) Sample aliquots should not exceed 200mi in
volume. 2. Duplicate sample aliquots will be filtered with 2 or more intervening_______
s a m p l e s . T i F i n a l residues are to be weigned either to constant weignt pursuant to
Section 7.6 of Method 160.1 (The final weight is to be used for calculations), or dried
overnight (12 hours of drying time) with the single weight used for calculations.Constant
weight is defined as less than 0.5 mg or less than 4% weight loss from the previous .
weight, whichever is smaller. 4. Use only the methodsspecified above in items 7 and *
B._________________________________________________________

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Identify EPA QC reference sample lot numbers used a^d their true values and 95- con-___
fidence intervals.Bench records of tare weignts, final weignts, volumes filtered, blan<s,
duplicate samples, and refe"ence sanies (all in the order filtered; will be prsv'ded
along with copies of worksheets used to calculate results. Dates and time or" a) f 1 llra-*^
tion of initial 100ml volume, b) determination of tare weights, c) sample filtration, and
d) determination of constant residue weights w i l l be part of bench records.Al1 records 5f
analysis must be legible and sufficient to recalculate all sample concentrations and
QA results.

10. Other (use .additional sheets or attach supplementary information, as needed):

11. Name'of sampling/shipping contact:

Phone:

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



ATTACHMENT 10

r

The following apply to the SAS Request Form sections as noted.

Section 7. Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this
SAS request.

Section 9. All original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section §, above.



I. DATA REQUIREMENTS

Parameter

\Io\Ati\l
Suspended Sol Ids________

Note; These are minimum
requirements. Report the
actual detection limits
used based on allowable
methodology options.

-3-

Detection Limit

2-3 rng/1 for 200 ml

sample aliquot

TSS in water 6/29/87

Precision Desired
(+% or Cone.)

Difference in duplicate
results shall not exceed
0.5 mg for duplicate
aliquots filtered.

II. QUALITY CONTROL REQUIREMENTS Do not use designated field blanks for QA Audits.

Frequency of AuditsAudits Required

1) Lab Duplicates________
(See ite-n 8.3 on Page 2)

2) Lab Blanks
(200 ml aliquots)

'3t-4̂ set of 2

1 per group of 10 or
fewer samples

1 per group or 10 or
fewer samples

•h, VSS

Limits* (+% or Cone.)

less than 0.5 mg V i-e^c
Ifi^S "TAM1 i^* (C O*"* $C.lV\pf C*

^ ̂  jT>cj__
-0.5 to +0.5 mg.__________

error for con-
centraC>QQS <tfl-*
or < or Ẑ̂ BvIÔ  for nc-n-

> tnan

* Alternate reference samples must be approbed by Region V RSCC prior to analysis.

III. *Action Required if Limits are Exceeded;

Take corrective action and reanalyze samples._________________________________

Contact Jay Thakkar (312) 886-1972 or Chuck Elly (312) 353-9087.__________



RESIDUE, VOLATILE

Method 160.4 (Gravimetric, Ignition at 550°C)

STORET NO. Total 00505
Non-Filterable 00535

Filterable 00520

1. Scope and Application
1.1 This method determines the weight of solid material combustible at 550°C.
1.2 The test is useful in obtaining a rough approximation of the amount of organic matter

present in the solid fraction of sewage, activated sludge, industrial wastes, or bottom
sediments.

2. Summary of Method
2.1 The residue obtained from the determination of total, filterable or non-filterable residue

is ignited at 550°C in a muffle furnace. The loss of weight on ignition is reported as mg/1
volatiler-*w4us. Suvf^c^oUcL &o\rds.

3. Comments
3.1 The test is subject to many errors due to loss of water of crystallization, loss of volatile

organic matter prior to combustion, incomplete oxidation of certain complex organics,
and decomposition of mineral salts during combustion.

3.2 The results should not be considered an accurate measure of organic carbon in the
sample, but may be useful in the control of plant operations.

3.3 The principal source of error in the determination is failure to obtain a representative
sample.

4. Sample Handling and Preservation
4.1 Preservation of the sample is not practical; analysis should begin as soon as possible.

Refrigeration or icing to 4°C, to minimize microbiological decompostion of solids is
recommended.

5. Precision and Accuracy
5.1 A collaborative study involving three laboratories examining four samples by means of

ten replicates showed a standard deviation of ±11 mg/1 at 170 mg/1 volatile residue
concentration.

6. Reference
j 6.1 The procedure to be used for this determination is found in:

Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 95,
Method 208E,( 1975).

Approved for NPDES
Issued 1971

160.4-1
t»;-

ito



208 A. Total Residue Dried at 103-105 C
1. General Discussion

a. Principle: A well mixed sample is
evaporated in a weighed dish and dried
to constant weight in an oven at 105 to
105 C. The increase in weight over chat
of the empty dish represents the total
residue, which is an arbitrary quantity
defined by the procedure followed. The
determined values may not check with
the theoretical value for solids calculated
from the chemical analysis of water. Ap-
proximate methods for correlating the /
chemical analysis with the residue are
available.1 Although the results may not
represent the weight of actual dissolved
and suspended solids in wastewater
samples, the determination serves a use-
ful purpose for plant control. In some
instances, correlation may be improved

by adding 1 N sodium hydroxide to
wastewater samples with a pH below
4.3 and maintaining the pH of 4.5 dur-
ing evaporation. Correct the final calcu-
lation for the added sodium.

b. Interferences: Exclude large, float-
ing particles or submerged agglomerates
of nonhomogeneous materials from the
sample. Disperse visible fioating oil and
grease with a blender before withdraw-
ing a sample portion for analysis.

.2. Apparatus
a. Evaporating dishes: Dishes of

100-ml capacity made ot the following
materials:

1) Porcelain. 90-mm diam.
2) Platinum—Generally satisfactory

for all purposes.

5) Vycor'
b. Muffle furnace for operation at

550±50C.
c. Steam bath.
d. Drying O'^cn, equipped with a

thermostatic control capable of main-
tainins the temperature within a 2 C
range.

e. Desiccator, provided with a desic-
cant containins a color indicator of
moisture concentration.

/ Analytical balance. 200-g capacity,
capable of weighing toO.l mg.

3. Procedure
a. Ignite the clean evaporating dish at

550±50 C for I hr in a muffle furnace.
b. Cool, desiccate, weigh, and store

the dish in a desiccator until ready for
usc xtfHe/fcd

c. Transfer the{ measured sarrtple-io
the preweighed dish and evaporate to
dryness on a steam bath or in a drying
oven. Choose a sample volume that will
yield a minimum residue of 25 mg to
250 mg. Estimate the volume from the
conductivity. If necessary, add successive
portions of sample to the same dish.
When evaporating in a drying oven.

B.2- for
_Apparatus
All of the apparatus listed in Secti

208 A.2 is required and in addition: """"'
a. Glass fiber filter disks*, without or-

ganic binder.
b. Filtration apparatus suitable for

the type of filter disk selected.
1) Filter holder: Gooch crucible

adapter or membrane filter funnel.
2) Coocb crucible, 25-m! capacity

for 2.2-cm-size glass fiber filter.
c. Suction flask, 500-ml capacitv.

4. Calculation

me/I total residue =
(/l-g)X 1.000

ml sample

•A producr of Corning Gbss VVortj. Corning. NY.

where A = weight of sample -I- dish and
B~ weight of dish.

5. Precision and Accuracy
The precision of the method is about

±4 mg or ±5^. When the residue
from a 50- to 100-ml sample of raw
sewage was weighed, the standard
deviation of the weighinc was found to
be 1.9 m g ( n = 5 : 60"xi6). but the data
are considered statistically unreliable be-
cause of sampling errors. On settled
effluents, a standard deviation of 0.9 ms
(?z= 1: 5X20) was found and is statis-
ticallv reliable.

lower the temperature to approximately
98 C to prevent boiling and splattering.

d. Drv the evaporated sample for at
least Ihr at 105 to 105 C.

e. Cool the dish in a desiccator and
"weigh.

/ Repeat the cycle ot" drying at 105 to
105 C. coolins. desiccating, and weigh-
ing until a constant weight is obtained,
or until loss of weight is less than 45? of
the previous weight, or 0.5 mg. which-
ever is less.
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208 E. Total Volatile and Fixed Residue at 550 C
1. General Discussion

The volatile and fixed components in
the total residue of Method A mav be
determined by igniting the sample at
5)Q±50 C. The determination is useful
in the control of wastewater plant oper-
ation because it offers a rough approxi-
mation of the amount of organic matter
present in the solid fraction of waste-
water, activated sludge, industrial
wastes, or bottom sediments. Because
the result also may reflect loss of water
of crystallization, loss of volatile organic
matter before combustion, incomplete
oxidation of certain complex organics,
and decomposition of mineral salts dur-
ing combustion, it may not yield an ac-
curate measure of organic carbon.

2. Apparatus
See Sections 208 A.2 and 208 B.2.

3. Procedure
Ignite the residue produced bv Merh-

od A to constant weight in a muffle fur-
nace at a temperature of j)Q±)Q C.
Have the furnace up to temperature be-
fore inserting the sample. (Usually. 15

to 20 min ignition are required.) Allow
the dish to cool partially in air unti l
most of the heat has been dissipated and
transfer to a desiccator for final cooling
in a dry atmosphere. Do not overload
the desiccator. Weigh the dish as soon as
it has cooled completely. Report the loss
of weight on ignition as total volatile
residue and the weighed residue as cotal
fixed residue.

4. Calculation

mg/I volatile residue =

mg/l fixed residue =

1.00(3
ml sample

(B-C)X 1.000
ml sample

where A = weight of residue+dish be-
fore ignition. B—weight of residue-fdish
after ignition, and C=weight of dish.

5. Precision and Accuracy
Three laboratories examined four

samples by means of 10 replicates with a
standard deviation of ±II mg/1 at 1 70
mg/l volatile residue concentration.
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9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program*discretion.

Bench records, tabulating titrant standardization, titration
volumes for titration or sample blanks (2 or more in number), samples, and QA Audits will
be provided for eacn method u s e d . A l l records of analysis and calculations must be
legible and sufficient to recalculate all sample concentrations and QA Audit results.
Records of chloride analysis will be provided for any samples so specified on the RAS/SAS
Traffic Report or SAS Packing List. Separate bench records will be provided for any COO
determinations of high cnlonde samples (>2000 mg/1 Cl) including weignt of mercuric
sulfate used, sample titration volume and titration blank volume for each sample type.
EPA QC Reference samples, or any other reference samples, will be identified as to source
lot number, and sample number. Corresponding "true* or target values and associated
95i confidence limits for analysis results will be provided for all reference samples
used.

10. Other (use additional sheets or attach supplementary information, as needed)

, . 11. Name of sampling/shipping contact^

Phone: 4/4̂  Vf*'- #7)1 . _____.

c
r



5/017_-0-7/87 _ . BOD in Water and Wastewater 7/30/87

U.S. Environmental Protection Agency
CLP Sample Management Office
P. 0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SAS Number

Approved for Scheduling
SPECIAL ANALYTICAL SERVICES

Client Request _______________

x Regional Transmittal Telephone Request

A. EPA Region/Client: Region V

B. RSCC Representative: <JQ

i C. Telephone Number: (312) 35?J - C172.O

^. D. Date of Request: __________________

E. Site Name: \-\fKrJQ D i J w / C/EAf l fc X7\J

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory capability for
your request, please address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary information as needed.

1» General description of analytical service requested: Analysis of _____________

biological oxygen demand (BOD) in water and wastewater. Samples will be unfiltered.

Results are reported as mg/1 oxygen._______________________________

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

r
IP

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):



5/017 -0-7/87 BOO in Water and Wastewater 7/30/87

2-(S£
4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by overnight carrier no

6. Number of days analysis and data required after laboratory receipt of samples:

30
7. Analytical protocol required (attach copy if other than a protocol currently used in

this program):

BOD "Standard Methods for the Examination of Water and Wastewater" 15th or 16th

Edition, Method 507. All samples will be seeded unless otherwise stated.

/

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Set-up 3 or more sample dilutions so that
or more sample dilutions overlap to result in a residual P.O. > or -to 1 mg/1 and a P.O.
depletion _> 2 mg/1.Measure the seed BOD using 2 or more dilutions (Section 5d),BOO
results for 2 dilutions should agree within + or - 15%. Analyze unseeded dilution water
blanks , and glucose-glutamic acid checks (Section_5b of Method 507), both in duplicate,
in addition to sample dilations. Determine the initial and final P.O. for each bottle.
Store samples at 4 C until analysis.The holding time is not to exceed 48 hours from the
time of the beginning of sample collection. Dilution water will be seeded so that calcu-
lated DO uptake from BOO of seed will be between 0.6 and 1.0 mg/1 (Section 5d of Method
507). Do not use seeded blanks to estimate seed corrections. All procedures defined in
the Method must be followed precisely.Check for interferences (Section 5e).

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

All measurements and calculations must be documented and submitted. Submit all raw ____
data. Report initial and final D.O. from each bottle. Report BOD in mg/1 for each
bottle and the average of each fitting the depletion range listed above using cal-
culations specified by "Standard Methods" (Section 6 of Method 507). Report results of
duplicates, unseeded dilution water blankj BOD of seed, calculated DO uptake of seed in
seeded dilution water, and glucose-glutamic acid check.
EPA QC reference samples, or any other reference sample or initial calibration verifica-
tion, will be identified as to source, lot number, and sample number. Corresponding ^^
"true" or target values and associated 95% confidence limits for analysis will be proviQe
for aH reference samples used.

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact:_

Phone: V57
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I. DATA REQUIREMENTS

Parameter:

BOD

Detection L i m i t

2 mg/1

B O D i p W a t e r and Wastewater 7/30/87

Precision Desired
(+% or Cone.)

Differences in duplicate
series of sample results
shall not exceed
2 mg/1 for concentrations
less than 20mg/l.

II. QC REQUIREMENTS Do not use any field blanks for QA audits.

Audits Required Frequency of Audits Limits* (% or Cone.)

Glucose-Glutamic acid
checks

Duplicate (full dilution
series)

160-240 mg/11 pair per set of
samples

at least 1 per group + or -(10% or 2 mg/1)
of 10 or fewer samples

Unseeded Dilution Water
Blanks

DO Uptake of seed in
seeded dilution water
(calculated)_______

1 set of EPA QC Demand
Reference Samples
(if specified)
Yes y No __

1 pair per set of sam- < or - to 0.2 mg/1
pies, including 1 pair
for each lot of dilu-
tion water

calculated for each
lot of seeded dilution
water

1 set of 2 per sample
set

0.6 to 1.0 mg/1

75 - 125% Recovery

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED;

Take corrective action and reanalyze samples - Contact Jay Thakkar (312) 886-1972

or Chuck Elly (312) 353-9087. ________ ________

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.
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/>, = uncorrected net purgeable organic CT,
jig CT/L, and

V = volume of sample or standard purged,
L.

Determine the linear regression of in-
strument calibration standard curves for
each instrument configuration. Update this
linear regression daily by including the
standard points analyzed on that day. Cal-
culate the corrected organic chloride con-
centration for each replicate of each sample
by substituting the net organic chloride
content (C4 or P,) of each sample replicate
into the appropriate linear regression equa-
tion.
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1. Discussion

The biochemical oxygen demand (BOD)
determination is an empirical test in which
standardized laboratory procedures are
used to determine the relative oxygen re-
quirements of wastewaters, effluents, and
polluted waters. The test measures the oxy-
gen required for the biochemical degra-
dation of organic material (carbonaceous
demand) and the oxygen used to oxidize
inorganic material such as sulfides and fer-
rous iron. It also may measure the oxygen
used to oxidize reduced forms of nitrogen
(nitrogenous demand) unless their oxida-
tion is prevented by an inhibitor.

The method consists of placing a sample

•Approved bv Standard Method! Committee, 1981.

in a full, airtight bottle and incubating the
bottle under specified conditions for a spe-
cific time. Dissolved oxygen (DO) is meas-
ured initially and after incubation. The
BOD is computed from the difference be-
tween initial and final DO.

The bottle size, incubation temperature,
and incubation period are all specified.
Most wastewaters contain more oxygen-
demanding materials than the amount of
DO available in air-saturated water. There-
fore, it is necessary to dilute the sample
before incubation to bring the oxygen de-
mand and supply into appropriate balance.
Because bacterial growth requires nutrients
such as nitrogen, phosphorus, and trace
metals, these are added to the dilution
water, which is buffered to ensure that the
pH of the incubated sample remains in a
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12. Data Requirements

Parameter
i'd/ e.

13. QC Requirements

Audits Required

fab

Detection Limit
10

Precision Desired
% or Concentration)

4^ 10 V. -fp

Limits
Frequency of Audits (Percent or Concentration)

Ml Cert

cxs/"
± IQ'A

Action Required if Limits are Exceeded

f"
L-

Please return this request to the Sample Management Office as soon as possible to
jexpedite processing of your request for special analytical services. Should you have any
questions or need any assistance, please contact /our Regional representative at the
Sample Management Office.



ATTACHMENT 10

The following apply to the SAS Request Form sections as noted.

Section 7. Laboratory data rejection and non-payment will be recommended if
the laboratory uses methods other than those specified in this
SAS request.

Section 9. All original tags, chain of custody forms, SAS packing lists,
airbills, and original data must be submitted to the Region
within the time frame listed in section 6, above.
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Anions, ion-exchange chromatographic, automated

Parameter
Bromide (mg/L as Br)
Chloride (mg/L as Cl)
Fluoride (mg/L as F)
Nitrate (mg/L as N)

Parameters and Codes:
Anions, dissolved, 1-2057-85 (see below)

Parameter
Nitrite (mg/L as N)
Orthophosphate (mg/L as P)
Sullate (mg/L as

1. Application
1.1 This method may be used only for the

determination of dissolved bromide, chloride,
fluoride, nitrate, nitrite, Orthophosphate, and
sulfate in natural water. Table 11 shows approx-
imate lower and upper concentration limits. Ac-
tual limits depend on many factors including
the column age, which affects column resolu-
tion, the relative concentrations of closely
eluting species, and the volume of the sample
injected Samples containing anion concentra-
tions high enough to overload the column resins
or interfere with closely eluting species need to
be diluted or a sample loop smaller than the
200-/iL sample loop specified in this method
needs to be used. Sample dilution or use of
smaller volumes will change the detection limits
for all anions.

1.2 .Analyses must be performed on filtered
and unaudited samples.

1.3 The ion chromatographic (1C) technol-
ogy is so new that instruments and associated
data-processing equipment and software
available on the commercial market are aot
standardized and operating conditions vary
enormously. Until operating conditions of
various manufacturers' instruments become
more comparable and the equivalency of
methods using those instruments is established
by extensive testing, the 1C method approved
for U.S. Geological Survey use will specify
instrument and associated software brands.
This does not imply endorsement of one prod-
uct over another, but rather, acknowledges

Table 11.—Working ranges of anions by Ion
chromatography

Minimum Maximum
eononlniion1 concentration

Coftitltucnt

Fluoride
Chloride
Nitrite-nitrogen
Orthophosphate-phosphorus
Bromide
Nitrate-Nitrogen
Sulfate

(mo/U

0.01
.20
.02
.06
.10
.05
.20

<mo/U

50
50
70
40

150
150
100

1WMh • larger tampl* loop (lor tumpu, HO M. minimum concmtr*-
tton l«v*l> can

that 1C technology is rapidly changing and
developing.

2. Summary of method
2.1 A sample is injected into an ion

chromatograph and is pumped through three
different ion-exchange columns into a specific-
conductivity detector. Tbz first two columns,
a precolumn and separator column, are packed
with low-capacity anion exchanger. Ions are
separated based on their affinity for the ex-
change sites of the resin. The last column is a
suppressor column that contains cation-
exchange resin in the hydrogen form. The sup-
pressor column reduces the background conduc-
tivity of the eluent to a low or negligible level
and converts the anions in the sample into their
corresponding acids. The separated anions in
their acid form are measured using an electrical-
conductivity cell Anions are identified based

523
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on their retention times compared with known
standards. Quantitation is accomplished by
measuring the peak height or area and by com-
paring it with an analytical curve generated from
known standards.

2.2 During analysis, the suppressor column
will slowly be exhausted and, therefore, will need
to be regenerated. Other suppressors, such as the
hollow-fiber suppressor, which is continuously
regenerated, may be used.

2.3 For additional information on ion
chromatography, see Small and others (1975) and
Fishman and Pyen (1979).

3. Interferences
3.1 Because bromide and nitrate elute very

closely together, they potentially interfere with
each other. Bromide-to-nitrate ratios should not
exceed 1:10 or 10:1 if both ions are to be quan-
titated.

3.2 High levels of organic acids may be pres-
ent in industrial and domestic wastes which may
interfere with inorganic-anion analysis. Two com-
mon species, formate and acetate, elute between
fluoride and chloride.

3.3 Water from the sample injection will
cause a negative peak or dip in the chromato-
gram when it elutes, because its conductivity is
less than that of the suppressed eluenL This dip
usually occurs between F"1 and CH. Any peak
of interest during near the water dip must be suf-
ficiently resolved from the dip to be accurately
quantitated A method of eliminating the con-
ductivity drop due to bicarbonate and carbonate
is to introduce into the sample concentrations of
bicarbonate and carbonate that closely approx-
imate those of the eluent used for analysis. Ad-
justment of the sample background may be
accomplished in two ways.

3.3.1 Dilute the sample with eluent if sample
dilution is required prior to analysis.

3.3.2 A volume of 1.0 mL of a prepared eluent
concentrate (a solution that is 100 times more
concentrated than the eluent with respect to
bicarbonate and carbonate ions) can be added per
100.0 mL of sample. CAUTION:.Samples pre-
pared in this manner have a pH of about 10 and
will readily absorb carbon dioxide if left exposed
to the atmosphere. The result will cause a
positive-peak interference

3.3.3 Standard solutions need to be prepared in
the same manner as the samples. It is important

to prepare a blank using demineralized water at
eluent strength in bicarbonate and carbonate to
indicate any interferences that may have been in-
troduced by the sample-preparation technique.

3.4 Samples containing high concentrations
of chloride or other anions may prevent resolu-
tion of closely eluting peaks. For example, the
peak for 0.1 mg of bromide per liter in the
presence of greater thnn 1,000 mg of chloride per
liter is swamped by the chloride peak Bromide
begins to elute before the chloride peak complete-
ly returns to the baseline.

3.5 Unexpected, late-eluting peaks are a
potential source of interference A peak eluting
about two minutes after sulfate, believed to be
oxalate, has been observed in some precipitation
samples.

4, Apparatus
4.1 Ion Chromatograph, Dionex Model 12;

auto-sampler, Gilson; integrator (NOTE 1), Spec-
tra Physics using the following operating con-
ditions:

Sample loop ————— 200 fiL
Eluent flow rate ——— 138 mL/h (30

percent of full
capacity)

Sample pump flow rate 50 percent of
full capacity

Specific conductance
meter settings —— 10, 30, or 100 pS

NOTE 1. A dual pen recorder (1 V and 100 mV)
may replace an integrator. The recorder should
be capable of full-scale response in two seconds
or less. A typical chart speed is 0.5 cm/min.

4.1.1 Precolumn, 4 X 50-mm, fast-run, anion-
resin column (Dionex HN 030831 or equivalent)
placed before the separator column to protect the
separator column from contamination by par*
ticulates or species strongly retained by the ion-
exchange resin.

4.1.2 Separator column. 4 X 250-mm. fast-
run, anion-separator column packed with low-
capacity, pellicular, anion-ezchange resin (Dionex
HN 030830 or equivalent) that is styrene
divinylbenzene-based This is suitable for resolv-
ing fluoride, chloride, nitrite, orthophosphate,
bromide, nitrate, and sulfate

4.1.3 Suppressor column, 6 X 250-mm.
column-packed, with a high-capacity, column- ex-
change resin (Dowex 50W-X 16-H form resin or
equivalent) that is capable of converting the

I)
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range suitable for bacterial growth. Com-
plete stabilization of a sample may require
a period of incubation too long for practical
purposes; therefore, 5 d has been accepted
as the standard incubation period.

Measurements of BOD that include both
carbonaceous oxygen demand and nitro-
genous oxygen demand generally are not
useful; therefore, where appropriate, an in-
hibiting chemical may be used to prevent
ammonia oxidation.1 With this technique
carbonaceous and nitrogenous demands
can be measured separately. The inclusion
of ammonia in the dilution water demon-
strates that there is no intent to include the
oxygen demand of reduced nitrogen forms
in the BOD test. If this ammonia were
oxidized, errors would result because the
oxygen use would not be due exclusively
to pollutants in the sample.

The extent of oxidation of nitrogenous
compounds during the 5-d incubation pe-
riod depends on the presence of microor-
ganisms capable of carrying out this
oxidation. Such organisms usually are not
present in raw sewage or primary effluent
in sufficient numbers to oxidize significant
quantities of reduced nitrogen forms in the
5-d BOD test. Currently, many biological
treatment plant effluents contain significant
numbers of nitrifying organisms. Because
oxidation of nitrogenous compounds can
occur in such samples, inhibition of nitri-
fication is recommended for samples of sec-
ondary effluent, for samples seeded with
secondary effluent, and for samples of pol-
luted waters.

The method included here contains both
a dilution water check (56) and a dilution
water blank (5A). The dilution water check
is to determine the acceptability of a par-
ticular batch of dilution water before it is
used for BOD analysis. Seeded dilution
waters are checked further for acceptable
quality by measuring their consumption of
oxygen from a known organic mixture,
usually glucose and glutamic acid (5r).

The dilution water blank, made at the

ORGANIC CONSTITUENTS (500)

same time that samples are analyzed, pro-
vides a further quality control on dilution
water at the time of analysis as well as on
the cleanliness of apparatus such as BOD
bottles.

The procedure for determining imme-
diate oxygen demand (IDOD) has been
eliminated because: (a) it was not clear
whether IDOD should be reported in 5-d
BOD data; (b) the measurement was in-
accurate because of the small differences
between initial DO and DO after 15 min;
(c) arbitrary selection of 15 min for meas-
uring IDOD did not necessarily include all
short-term oxygen-consuming reactions;
and (d) the IDOD is, in some instances,
an iodine demand (during the DO deter-
mination) rather than a true DO demand.
The methods outlined here require deter-
mining initial DO immediately after mak-
ing the dilution. In this way all oxygen
uptake (including that occurring during the
first 15 min) is included in the BOD meas-
urement.

Although only the 5-d BOD is described
here, many variations of oxygen demand
measurements exist. These include using
shorter and longer incubation periods, tests
to determine rates of oxygen uptake, con-
tinuous oxygen uptake measurements by
respirometric techniques, etc.

2. Sampling and Storage
Samples for BOD analysis may degrade

significantly during storage between collec-
tion and analysis, resulting in low BOD
values. Minimize reduction of BOD by ana-
lyzing the sample promptly or by cooling
it to near-freezing temperature during stor-
age. However, even at low temperature,
keep the holding time to a minimum.
Warm the chilled samples to 20*C before
analysis; some storage time can be used to
accomplish this conveniently.

a. Grab samples: If analysis is begun
within 2 h of collection, cooling is unnec-
essary. If analysis is not started within 2 h
of sample collection, keep sample at or be-



OXYGEN DEMAND (BIOCHEMICAL) 527

low 4*C from the time of collection. Begin
analysis within 6 h of collection; when this
is not possible because the sampling site is
distant from the laboratory, store at or be-
low 4*C and report length and temperature
of storage with the results. In no case start
analysis more than 24 h after grab sample
collection. When samples are to be used
for regulatory purposes make every effort
to deliver samples for analysis within 6 h
of collection.

b. Composite samples: Keep samples at
or below 4*C during compositing. Limit
compositing period to 24 h. Use the same
criteria as for storage of grab samples, start-
ing the measurement of holding time from
the end of the compositing period. State
storage time and conditions as part of the
results.

3. Apparatus
a. Incubation bottles: 250- to 300-mL ca-

pacity, with ground-glass stoppers. Clean
bottles with a detergent, rinse thoroughly,
and drain before use. As a precaution
against drawing air into the dilution bottle
during incubation, use a water-seal. Obtain
satisfactory water seals by inverting bottles
in a water bath or adding water to the flared
mouth of special BOD bottles. Place a pa-
per or plastic cup or foil cap over the flared
mouth of the bottle to reduce evaporation
of the water seal during incubation.

b. Air incubator or water bath: Ther-
mostatically controlled at 20 ± 1'C Ex-
clude all light to prevent possibility of
photosynthetic production of DO.

4. Reagents
a. Phosphate buffer solution: Dissolve 8.5

g KH,P04, 21.75 g K,HPO« 33.4 g
NajHPO^THjO, and 1.7 g NH.C1 in about
500 mL distilled water and dilute to 1 L.
The pH should be 7.2 without further ad-
justment. Discard reagent (or any of the
following reagents) if there is any sign of
biological growth in the stock bottle.

b. Magnesium sulfate solution: Dissolve
22.5 g MgSO«-7HzO in distilled water and
dilute to 1 L.

c Calcium chloride solution: Dissolve
27.5 g CaClj in distilled water and dilute
tol L.

d. Ferric chloride solution: Dissolve 0.25
g FeCl,-6H2O in distilled water and dilute
to 1 L.

e. Acid and alkali solutions, IN: For neu-
tralization of caustic or acidic waste sam-
ples.

/ Sodium sulfite solution, 0.025N: Dis-
solve 1.575 g NajSOj in 1000 mL distilled
water. This solution is not stable; prepare
daily.

g. Nitrification inhibitor: 2-chloro-6-
(trichloro methyl) pyridine.f

h. Glucose-glutamic acid solution: Dry
reagent-grade glucose and reagent-grade
glutamic acid at 103*C for 1 h. Add 150
mg glucose and 150 mg glutamic acid to
distilled water and dilute to 1 L. Prepare
fresh immediately before use.

5. Procedure
a. Preparation of dilution water: Place

desired volume of water in a suitable bottle
and add 1 mL each of phosphate buffer,
MgSO«, CaClj, and FeClj solutkms/L of
water. Seed dilution water, if desired, as
described in 5d. Test and store dilution
water as described in 56 and 5c so that
water of assured quality always is on hand.

b. Dilution water check: Use this pro-
cedure as a rough check on quality of di-
lution water. If dilution water has not been
stored for quality improvement, add suffi-
cient seeding material to produce a DO
uptake of 0.05 to 0.1 mg/L in 5 d at 20*C.
Do not seed dilution water that has been
stored for quality improvement. Incubate
a BOD bottle full of dilution water for 5
d at 20*C. Determine initial and final DO
as in 5g and 5/. The DO uptake in 5 d at

tNiirificanon Inhibitor 2533, Hach Chemical Co., or
equivalent
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20*C should not be more than 0.2 mg/L
and preferably not more than 0.1 mg/L.

If the oxygen depletion of a candidate
water exceeds 0.2 mg/L obtain a satisfac-
tory water by improving purification or
from another source. Alternatively, if ni-
trification inhibition is used, store the
seeded dilution water at 20*C until the ox-
ygen uptake is sufficiently reduced to meet
the dilution water check criteria. Storage
is not recommended when BODs are to be
determined without nitrification inhibition
because nitrifying organisms may develop
during storage. Check stored dilution water
to determine whether sufficient ammonia
remains after storage.

Before use bring dilution water temper-
ature to 20*C. Saturate with DO by shaking
in a partially filled bottle or by aerating
with filtered air. Alternatively, store in cot-
ton-plugged bottles long enough for water
to become saturated with DO. Protect
water quality by using clean glassware, tub-
ing, and bottles.

c. Glucose-glutamic acid check: Because
the BOD test is a bioassay the results can
be influenced greatly by the presence of
toxicants or by use of a poor seeding ma-
terial. Distilled waters frequently are con-
taminated with copper, some sewage seeds
are relatively inactive. Low results always
are obtained with such seeds and waters.
Periodically check dilution water quality,
seed effectiveness, and analytical technique
by making BOD measurements on pure
organic compounds. In general, for BOD
determinations not requiring an adapted
seed, use a mixture of ISO mg glucose/L
and ISO mg glutamic acid/L as a "stand-
ard" check .solution. Glucose has an ex-
ceptionally high and variable oxidation rate
but when it is used with glutamic acid, the
oxidation rate is stabilized and is similar
to that obtained with many municipal
wastes. Alternatively, if a particular waste-
water contains an identifiable major con-
stituent that contributes to the BOD, use

this compound in place of the glucose-glu-
tamic acid.

Determine the 5-d 20*C BOD of a 2%
dilution of the glucose-glutamic acid stand-
ard check solution using the techniques
outlined in Sd-j. If the 5-d 20*C BOD value
of the check is outside the range of 200 ±
37 mg/L, reject any BOD determinations
made with the seed and dilution water and
seek the cause of the problem.

d. Seeding: It is necessary to have present
a population of microorganisms capable of
oxidizing the biodegradable organic matter
in the sample. Domestic wastewater, un-
chlorinated or otherwise-undisinfected ef-
fluents from biological waste treatment
plants, and surface waters receiving waste-
water discharges contain satisfactory mi-
crobial populations. Some samples do not
contain a sufficient microbial population
(for example some untreated industrial
wastes, disinfected wastes, high-tempera-
ture wastes, or wastes with extreme pH
values). For such wastes seed the dilution
water by adding a population of microor-
ganisms. The preferred seed is effluent from
a biological treatment system processing
the waste. Where this is not available, use
supernatant from domestic wastewater
after settling at 20*C for at least 1 h but
no longer than 36 h.

Some samples may contain materials not
degraded at normal rates -by the microor-
ganisms in settled domestic wastewater.
Seed such samples with an adapted micro-
bial population obtained from the undisin-
fected effluent of a biological process
treating the waste. In the absence of such
a facility, obtain seed from the receiving
water below (preferably 3 to 8 km) the
point of discharge. When such seed sources
also are not available, develop an adapted
seed in the laboratory by continuously aer-
ating a sample of settled domestic waste-
water and adding small daily increments
of waste. Optionally use a soil suspension
or activated sludge to obtain the initial mi-
crobial population. Determine the exist-
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ence of a satisfactory population by testing
the performance of the seed in BOD tests
on the sample. BOD values that increase
with time of adaptation to a steady high
value indicate successful seed adaptation.
In making tests, use enough seed to assure
satisfactory numbers of microorganisms
but not so much that the oxygen demand
of the seed itself is a major part of the
oxygen used during incubation.

Determine BOD of the seeding material
as for any other sample. This is the seed
control. From the value of the seed control
and a knowledge of the seeding material
dilution (in the dilution water) determine
seed DO uptake. To determine a sample
DO uptake subtract the seed DO uptake
from the total DO uptake. The DO uptake
of the seeded dilution water should be be-
tween 0.6 and 1.0 mg/L.

Techniques for adding seeding material
to dilution water are described for two sam-
ple dilution methods (T 5/).

e. Sample pretreatment:
1) Samples containing caustic alkalinity

or acidity—Neutralize samples to pH 6.5
to 7.5 with a solution of sulfuric acid
(H:SO4) or sodium hydroxide (NaOH) of
such strength that the quantity of reagent
does not dilute the sample by more than
0.5%. The pH of seeded dilution water
should not be affected by the lowest sample
dilution.

2) Samples containing residual chlorine
compounds—If possible, avoid samples
containing residual chlorine by sampling
ahead of chlorination processes. If the sam-
ple has been chlorinated but no detectable
chlorine residual is present, seed the dilu-
tion water. If residual chlorine is present,
dechlorinate and seed the dilution water
(5/). Do not test chlorinated/dechlorinated
samples without seeding the dilution water.
In some samples chlorine will dissipate
within 1 to 2 h of standing in the light.
This often occurs during sample transport
and handling. For samples in which chlo-
rine residua] does not dissipate in a rea-
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sonably short time, destroy chlorine
residual by adding NajSOj solution. De-
termine required volume of Na,SOj solu-
tion on a 100- to 1000-mL portion of
neutralized sample by adding 10 mL of
1 + I acetic acid or 1 + 50 HjSO*
10 mL potassium iodide (KJ) solution
(10 g/100 mL), and titrating with 0.025;V
Na2SO3 solution to the starch-iodine end
point. Add to the neutralized sample the
volume of Na^SOj solution determined by
the above test, mix, and after 10 to 20 min
check sample for residual chlorine.

3) Samples containing other toxic sub-
stances—Certain industrial wastes, for ex-
ample, plating wastes, contain toxic metals.
Such samples often require special study
and treatment.

4) Samples supersaturated with DO—
Samples containing more than 9 mg DO/
L at 20*C may be encountered in cold
waters or in water where photosynthesis
occurs. To prevent loss of oxygen during
incubation of such samples, reduce DO to
saturation at 20*C by bringing sample to
about 20*C in partially filled bottle while
agitating by vigorous shaking or by aer-
ating with compressed air.

5) Sample temperature adjustment—
Bring samples to 20 ± 1'C before making
dilutions.

6) Nitrification inhibition—If nitrifica-
tion inhibition is desired add 3.33 mg 2-
chloro-6 (trichloro methyl) pyridine to
each bottle before capping or add sufficient
amounts to the dilution water to make a
final concentration of 10 mg/L. Samples
that may require nitrification inhibition in-
clude, but are not limited to, biologically
treated effluents, samples seeded with bi-
ologically treated effluents, and river
waters. Note the use of nitrogen inhibition
in reporting results.

/ Dilution technique: Dilutions that re-
sult in a residual DO of at least 1 mg/L
and a DO uptake of at least 2 mg/L after
5 d incubation produce the most reliable
results. Make several dilutions of prepared
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sample to obtain DO uptake in this range.
Experience with a particular sample will
permit use of a smaller number of dilutions.
A more rapid analysis, such as COD, may
be correlated approximately with BOD and
serve as a guide in selecting dilutions. In
the absence of prior knowledge, use the
following dilutions: 0.0 to 1.0% for strong
industrial wastes, 1 to 5% for raw and
settled wastewater, 5 to 25% for biologi-
cally treated effluent, and 25 to 100% for
polluted river waters.

Prepare dilutions either in graduated cyl-
inders and then transfer to BOD bottles or
prepare directly in BOD bottles. Either di-
lution method can be combined with any
DO measurement technique. The number
of bottles to be prepared for each dilution
depends on the DO technique and the num-
ber of replicates desired.

When using graduated cylinders to pre-
pare dilutions, and when seeding is nec-
essary, either add seed directly to dilution
water or to individual cylinders before di-
lution. Seeding of individual cylinders
avoids a declining ratio of seed to sample
as increasing dilutions are made. When di-
lutions are prepared directly in BOD bot-
tles and when seeding is necessary, add seed
directly to dilution water.

1) Dilutions prepared in graduated cyl-
inders—If the azide modification of the ti-
trimetric iodometric method (Section
42IB) is used, carefully siphon dilution
water, seeded if necessary, into a 1- to 2-
L-capacity graduated cylinder. Fill cylin-
der half full without entraining air. Add
desired quantity of carefully mixed sample
and dilute to appropriate level with dilution
water. Mix well with a plunger-type mixing
rod; avoiding entraining air. Siphon mixed
dilution into two BOD bottles. Determine
initial DO on one of these bottles. Stopper
the second bottle tightly, water-seal, and
incubate for 5 d at 20*C. If the membrane
electrode method is used for DO measure-
ment, siphon dilution mixture into one
BOD bottle. Determine initial DO on this
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bottle and replace any displaced contents
with sample dilution to fill the bottle. Stop-
per tightly, water-seal, and incubate for 5
d at 20*C.

2) Dilutions prepared directly in BOD
bottles—Using a wide-tip volumetric pipet,
add the desired sample volume to individ-
ual BOD bottles of known capacity. Fill
bottles with enough dilution water, seeded
if necessary, so that insertion of stopper
will displace all air, leaving no bubbles. For
dilutions greater than 1:100 make a pri-
mary dilution in a graduated cylinder be-
fore making final dilution in the bottle.
When using titrimetric iodometric methods
for DO measurement, prepare two bottles
at each dilution. Determine initial DO on
one bottle. Stopper second bottle tightly,
water-seal, and incubate for 5 d at 20°C. If
the membrane electrode method is used for
DO measurement, prepare only one BOD
bottle for each dilution. Determine initial
DO on this bottle and replace any displaced
contents with dilution water to fill the bot-
tle. Stopper tightly, water-seal, and incu-
bate for 5 d at 20*C.

g. Determination of initial DO: If the
sample contains materials that react rap-
idly with DO, determine initial DO im-
mediately after filling BOD bottle with
diluted sample. If rapid initial DO uptake
is insignificant, the time period between
preparing dilution and measuring initial
DO is not critical.

Use the azide modification of the iodo-
metric method (Section 42IB) or the mem-
brane electrode method (Section 42IF) to
determine initial DO on all sample dilu-
tions, dilution water blanks, and where ap-
propriate, seed controls.

For activated sludge samples use either
the membrane electrode method or the
CuSO4-$ulfamic acid modification of the io-
dometric method (Section 42IE). For muds
use either the membane electrode method
or the alum flocculation modification of the
iodometric method (Section 42ID).

h. Dilution water blank: Use a dilution
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water blank as a rough check on the quality
of unseeded dilution water and cleanliness
of incubation bottles. Together with each
batch of samples incubate a bottle of
unseeded dilution water. Determine initial
and final DO as in Sg and 5j. The
DO uptake should not be more than 0.2
mg/L and preferably not more than 0.1
mg/L.

L Incubation: Incubate at 20*C ± TC
BOD bottles containing desired dilutions,
seed controls, dilution water blanks, and
glucose-glutamic acid checks. Water-seal
bottles as described in 5/

/ Determination of final DO: After 5 d
incubation determine DO in sample dilu-
tions, blanks, and checks as in 5;.

6. Calculation

When dilution water is not seeded:

BOD, mg/L

When dilution water is seeded:

BOD. mg/L = (A -A)-(*,-*,)/

where:
D, = DO of diluted sample immediately after

preparation, mg/L,
D, = DO of diluted sample after 5 d incu-

bation at 2CTC, mg/L.
P — decimal volumetric fraction of sample

used,
J>, ** DO of seed control before incubation,

mg/L,
BI " DO of teed control after incubation,

mg/L, and
/— ratio of seed in sample to seed in control

" (% seed in />,)/(% seed in £,).

If more than one sample dilution meets
the criteria of a residual DO of at least 1
mg/L and a DO depletion of at least 2 mg/
L and there is no evidence of toxicity at
higher sample concentrations or the exist-
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ence of an obvious anomaly, average results
in the acceptable range.

In these calculations, corrections are not
made for DO uptake by the dilution water
blank during incubation. This correction is
unnecessary if dilution water meets the
blank criteria stipulated above. If the 'di-
lution water does not meet these criteria,
proper corrections are difficult and results
become questionable.

7. Precision and Accuracy
In a series of interlaboratory studies,2

each involving 86 to 102 laboratories (and
as many river water and wastewater seeds),
5-d BOD measurements were made on syn-
thetic water samples containing a 1:1 mix-
ture of glucose and glutamic acid in the
total concentration range of 5 to 340 mg/
L. The regression equations for mean value,
X', and standard deviation, S, from these
studies were:

X = 0.665 (added level, mg/L) - 0.149

S = 0.120 (added level, mg/L) + 1.04

For the 300-mg/L mixed primary stand-
ard, the average 5-d BOD was 199.4 mg/
L with a standard deviation of 37.0 mg/L.
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1. YOUNG, J.C. 1973. Chemical methods for ni-

trification control. J. Water PolluL Control Fed.
45:637.

2. U.S. ENVIRONMENTAL PROTECTION AGENCY,
OFFICE OF RESEARCH A DEVELOPMENT.
1978. Persona] communication, D.W. BaUinger
to G.N. McDermott. Environmental Monitor-
ing & Support Lab., Cincinnati, Ohio.

9. Bibliography
THERIAULT, EJ., P.O. MCNAMEE & C.T. Bur-

TEMFIELD. 1931. Selection of dilution water
for use in oxygen demand tests. Pub. Health
Rep. 46:1084.

LEA, W.L. & M.S. NICHOLS. 1937. Influence of
phosphorus and nitrogen on biochemical oxy-
gen demand. Sewage Works J. 9:34.

sli3&sS5|&i ̂ Js2>M>«i™&s&&$£®gm



532

RUCHHOFT, CC. 1941. Report on the cooperative
study of dilution waters made for the Stand-
ard Methods Committee of the Federation of
Sewage Works Associations. Sewage Works
J. 13:669.

SAWYER, CN. & L. BRAONEY. 1946. Moderni-
zation of the BOD test for determining the
efficiency of the sewage treatment process.
Sewage Works J. 18:1113.

RUCHHOFT, C.C., O.R. PLACAK, J. KACHMAR &
CE CALBERT. 1948. Variations in BOD ve-

ORGANIC CONSTITUENTS (500)

locity constant of sewage dilutions. Ind. Eng.
Chem. 40:1290.

ABBOTT. W.E 1948. The bactenostatic effects of
methylene blue on the BOD test Water Sew-
age Work* 95:424.

MOHLMAN, F.W., E HUKWTTZ, O.R. BARNETT
4 H.K. RAMER. 1950. Experience with mod-
ified methods for BOD. Sewage Ind. Wastes
22:31.

SAWYER. C.N., P. CALLEJAS, M. MOORE &
A.Q.Y. TOM. 1950. Primary standards for
BOD work. Sewage Ind. Wastes 22:26.

508 OXYGEN DEMAND (CHEMICAL)*

The chemical oxygen demand (CCD) is
used as a measure of the oxygen equivalent
of the organic matter content of a sample
that is susceptible to oxidation by a strong
chemical oxidant. For samples from a spe-
cific source, COD can be related empiri-
cally to BOD, organic carbon, or organic
matter. The test is useful for monitoring
and control after correlation has been es-
tablished. The dichromate reflux method
is preferred over procedures using other
oxidants because of superior oxidizing abil-
ity, applicability to a wide variety of sam-
ples, and ease of manipulation. Oxidation
of most organic compounds is 95 to 100%
of the theoretical value. Pyridine and re-
lated compounds resist oxidation and vol-
atile organic compounds are oxidized only
to the extent that they remain in contact
with the oxidant Ammonia, present either
in the waste or liberated from nitrogen-
containing organic matter, is not oxidized
in the absence of significant concentration
of free chloride ions.

1. Selection of Method
The open reflux method (A) is suitable

for a wide range of wastes where a large
sample size is preferred. The closed reflux
methods (B and Q are more economical

•Approved by Standard Methods Committee, 1983.

in the use of metallic salt reagents, but
require homogenization of samples con-
taining suspended solids to obtain repro-
ducible results. Ampules and culture tubes
with premeasured reagents are available
commercially. Follow instructions fur-
nished by the manufacturer.

Determine COD values of > 50 mg O/
L by using procedures 508A.40, 508B.4, or
508C.4. Use procedure 508A.46 to deter-
mine, with lesser accuracy, COD values
from 5 to 50 mg O/L.

2. Interferences and Limitations
Volatile straight-chain aliphatic com-

pounds are not oxidized to any appreciable
extent. This failure occurs partly because
volatile organics are present in the vapor
space and do not come in contact with the
oxidizing liquid. Straight-chain aliphatic
compounds are oxidized more effectively
when silver sulfate (Ag2SOJ is added as a
catalyst. However, Ag2SO« reacts with
chloride, bromide, and iodide to produce
precipitates that are oxidized only partially.
The difficulties caused by the presence of
the halides can be overcome largely,
though not completely, by complexing with
mercuric sulfate (HgSO4) before the re-
fluxing procedure. Although 1 g HgSO« is
specified for 50 mL sample, a lesser amount
may be used where sample chloride con-
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U.S. Environmental Protection Agency
HWI Sample Management Off ice
P.O. Box 818, Alexandria, Virginia 22313,
Phone: (703) 557-2490 or FTS-557-2490

Special Analyt ica
Regional Request

Oil 4 Grease (Grav.) (Water ) 7/30/87

SAS Number

Scheduled for Approval

Regional Transmittal Telephone Request

A. EPA Region and Site Name:
B. Regional Representative:
C. Telephone Number: ( ) _
0. Data request: ___.
E. Site Name:

Region V

(312)

f-nmio r>on*j) C IbKo/vr

Please provide below a description of your request for Special Analytical Services under
the Uncontrolled Hazardous Waste Dumpsite Program. In order to most efficiently obtain
laboratory capability for your request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in delay in the processing of
your request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested: Determination of "Oil and Grease"

(Gravimetric, Separatory Funnel Extraction) in water (groundvater, surface water, leachate,

etc.). Results will be reported as mg/1._______________________________

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

5~

Mr 3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

s 4. Estimated date(s) of collection:
ttlJV

5. Estimated date(s) and method of shipment:



5/022_-0-7/87 —̂-<2- Oil & Grease (Grav.) (water) 7/30/87

6. Approximate number of day^results^-petfuired after lab receipt of samples:

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

EPA Method 413.1 (Gravimetric, Separatory Funnel Extraction ), 1983 ed,
Samples will be in 1 qt. or 1 liter glass bottles and preserved with 1 to 2 ml/I of H?SOa
to pH < 2.Sample holding time is 28 days from date of sample collection.Samples will
be kept at 4°C until analysis. Sample volume is best calculated from weights of sample
bottles when full and empty.Any duplicate samples wil be field duplicates.

8. Special technical instructionns (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Check sample pH (wide range pH paper). If pH
> 2, contact CPMS. CRL for further instructions. A 90 ml solvent blank is necessary for
each solvent lot (Section 8.1 of Method 413.1) w i l l be done at least in duplicate, and
will be subtracted from sample residue values. Each 30 ml solvent extract will be added
to sample bottle (Section 7.4 of Method 413.1), sample bottle and cap extracted, and
solvent added to separatory funnel. Use only the method specified. Matrix spikes and
laboratory blanks w i l l be prepared from tap water, H?S04, and Wesson oil. If sample
results are expected to be greater than 10,000 mg/1 (visual observation), contact CPMS,
CRL prior to analysis.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Bench records of tare weights, final weights, sample
volumes or weights, matrix spike weights, solvent blank weights, lab blank weights, etc.,
will be provided along with copies of worksheets used to calculate results.In case
narrative and on bench records identify any problem samples as to emulsion problems.___
interferences, e t c . A l l records of analysis must be legible and sufficient to recalculate
all sample concentrations and QA results._______________________________

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of'sampling/shipping contact:

Phone:

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.
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I. DATA REQUIREMENTS

Parameter

Oil and Grease (Grav.)

NOTE; These are minimum
requirements. Report the
actual detection limits
used.

Detection Limit

Oil & Grease (Grav.) (Water) 7/30/87

Precision Desired
(+% or Cone.)

< 5 mg/1 Any designated field du-
plicate values should
not exceed + 25% or
+ 4 mg/1. ~"

r

II. QUALITY CONTROL REQUIREMENTS

Audits Required

Solvent Blank (90 ml of
Freon)

Lab Blank (1 liter of
tapwater)

Matrix spike (1 liter of
tapwater plus 15-20 mg
of Wesson Oil)______

Frequency of Audits

twice per solvent lot and
sample set

at least 1 per group of
10 samples or less

at least 1 per group of
10 samples or less

Limits* (+% or Cone.)

< 3 mg for average value
and must not exceed 2 mg
in difference of results.

-3 to +3 mg/1 ____________

80 - 120 % Recovery

III. *Action Required if Limits are Exceeded:

Take corrective action - Contact Jay Thakkar (312) 886-1972 or Chuck Elly (312) 353-9087.



U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office
P.O. Box SIS - Alexandria, Virginia 22313
Phone: 703/557-2*90 - FTS/557-2%90

5A5 Number

SPECIAL ANALYTICAL SERVICES
Client Request

L
^

Regional Transmittal

A. EPA Region/Client:

B. RSCC Representative:

C. Telephone Number: _

D. Date of Request:___

E. Site Name:

D Telephone Request

rev/5

J53 ~ 2~72.O

Please provide below description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, If applicable.
Incomplete or erroneous information may result In a delay In the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

\yjf. / -Ffe/d.
a mtcn» . "fa be _

4$) o,

Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium or high concentration):

21

Purpose of analysis (specify whether Superfund (enforcement or remedial action),
RCRA, NPDES, etc.): _____________________._____________



,Y >)
4. Estimated date(s) of collection:

Estimated date(s) and method of shipment: dtfr/V \)U

ho i! \OL

7.

Number of days analysis and data required after laboratory receipt of samples: —
30_________________________u

Analytical protocol required (attach copy if other than a protocol currently used in
this program): _______________________________________

£- 2-05 7- 65" "A

46ho-
Special technical instructions (if outside protocol requirements, specify compound
names, CAS numbers, detection limit*, etc.):

/'C

9. .lytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.) If not completed, format of results
will be left to program discretion. r^CgpV/ i^/u 1~h>

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact:
Phone:

C-6
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-^^ A. ANALYTICAL DATA
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8. PHYSICAL DATA
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APPENDIX C

SAMPLE BOTTLE CLEANING PROTOCOLS

Appendix C of the approved Final QAPP,
dated June 1990, applies and is not resubmitted



APPENDIX D

FIELD METER CALIBRATION PROCEDURES

HNU Model PI 101
Fisher Accumet Model 955
Cole Partner Model 4070 Conductivity Meter
YSI Model 54A Dissolved Oxygen Meter
Lumidor Gasponder IV Model PGM-14

Appendix D of the approved Final QAPP,
dated June 1990, applies and is not resubmitted



APPENDIX E

STANDARD OPERATING PROCEDURES
FOR

FIELD MEASUREMENTS

Volatile Organics by HNU

pH

Conductivity

Dissolved Oxygen

Methane and Hydrogen Sulfide

Appendix E of the approved Final QAPP,
dated June 1990, applies and is not resubmitted


